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ABSTRA^p? 


This report describes the Mesoscale Analysis and Space Sensor (MASS) 
Data Management and Analysis Systan developed by Atsuko Computing Inter- 
national (ACI) on the M'\SS HP- 1000 Corrouter System within the Systems 
Dynamics Laboratory of the Marshall Space Fli^t Center, 

The MASS Data Management and Analysis System has been successfully 
implemented and utilized daily by atirospheric scientists to ^graphically 
display and analyze large voltmes of conventional and satellite derived 
meteorological data. 

The scientist can process interactively various attiospheric data 
(Sounding, Single Level, Gird, and Image) by utilizing the MASS (AVE80) 
Task Scheduler \diich links numerous sof tt^are programs , allowing each to 
share coimon data and user inputs, thereby reducing overhead, optimizing 
execution time, and thus enhancing user flexibility, xjseability, and un- 
derstandability of the total system/ software capabilities, 

Jx\ addition ACI has installed eight APPLE III graphics/imaging com- 
puter terminals in individual scientist offices and integrated them into 
the MASS HP- 1000 Conputer System thus providing significant enhancement 
to the overall research environment. 
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1.0 INTRODUCTION 
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OF POOR QUALfTY 


AtsuUo Computing International <ACI> is pleased to submit this 
Final Report under Contract NAS8-347‘t4 to the Marshall Space Flight 
Center for a research study entitled "Analysis of Severe Storms Data". 

The primary objectives of this effort were to initially develop 
a Itvsoscale Analysis and Space Sensor <MASS> Data Management and Ana- 
lysis System on the HP-1000 Computer System and then to extend the 
MASS data-base management system by the integration of tiie MASS system 
disc/ plotting, and video hardware via ultilization of new imaging/ 
graphics color display capabilities. 

ACI 's initial approach was to develop various software packages 
on the MASS HP-1000 Computer System to process several Atmospheric 
Variability Experiment <AVE> data types from IBM formatted data tapes 
and to generate several graphical outputs utilizing the existing hara- 
ware/software conf iguration . 

ACI then developed a MASS data-base-management package to convert 
various experiment data types < Soundings, Single L» 2 Vcl, Grid, image,') 
into a standard format for storing in "random access" disc files, thus- 
making the data readily accessible to the .general purpose plotting and 
analysis software packages. 

Next, ACI developed an interactive task scheduler <AVES0> which 
linked the programs together, thus allowing each program to share data 
and user inputs, thereby reducing overhead, optimizimg execution, and 
enhimeing the user's flexibility, useability, and understandabi 1 i ty of 
the total software capabilities. 

In summ-ary the following events were performed by ACI to accomp- 
lish the initial activities discussed above: 

o — Designed, tested and implemented a "random access" disc file 
system for the AVE data. 

o — Developed the data-base-management capabi 1 i t'lis for HASS 
data on the MASS HP~t £>00 computer system. 

o — Modified existing AVE software to interface with the MASS 
System graphics har dware, ''soft ware . 

o — Developed new software to display graphically the AVE data 
in a convention normally used by severe storms researchers. 

o — Modified existing AVE programs on the MASS System to better 
optimize the processing of the "random access" data sets. 
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o — Provided HP-10Cf0 le.v*i sof'twftre development# Syetem 

generations# and installation of new operating s^^stetn and 
hardware equipment. 

0 — Developed data-bas?c-management on the HASS HP-filOO compute 
to process ancillary AVE data, 

o — Generated a User's Manual Notebook of general-purpose man- 
agement and plotting software ava. ;■ 'vie for the MASS Sys- 
tem User's, 


Once the above effort was completed# ACI ext-snded it's activi- 
ties to enhance the HASS Data Management and Analysis System by up- 
grading the existing MASS HP-} 000 computer system sof tware.^'hardware 
capabi 1 ities . 

ACl performed extensive modifications to the data-base manage- 
ment software on the HASP HP-1000 to process the four major types of 
data generated by the AVE/VAS field programs and other related data, 

In addition# ACI performed the integration of new MASS system 
disc# plotting# and video hardware, thus providing for the utili- 
zation of new imaging.^'graphics color display capabilities, 

ACI also developed a remote terminal display capability to com- 
municate with the MASS HP-) 000 System and provide for interactive 
video# graphics/imaging# and editing capabilities from individual 
user offices, 

These tasks performed by ACI conclude all work to be performed 
by ACI under this contract and are listed below i 

o — Integrated the computer management system for MASS data 

with disc# plotting# and video hardware capabilites on the 
MASS computer system utilizing the new i maging/grapbics 
color display capabilities, 

o — Extended the data-base-management development on the MASS 
computer to process severe storm sounding# single level# 
grid# and image data from NASA's AVE/VAS field program, 

o — Developed the capability to provide video# graphics# and 

character display of the four severe storm data types using 
local and remote smart-terminals that communicate with the 
MASS computer hardware, 

o — Provided updates and user guidance as to the operation and 
capabilities developed for the atmospheric scientists par- 
ticipating in the Mesoscale Analysis fe Space Sensor Program. 

o — Demonstrated on a regular weekly basis with the Systems 

Dynamics Laboratory Scientists the development and evolu- 
tion of the MASS sof tware#^system design. 
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\ , I OVERVIEW 


ORIGINAL PAGE 19 
OF POOR QUALITY 

The remainder of this report det'J^ils the four major areas of 
fcivity in '» development of the Mi^SS Data Management C« Analysis 
stem. The following provides a brief overview of what is conta in- 
each of the following sections i 


Section 2,0 — MASS COMPUTER SYSTEM 


o — System Specif icatior??!v 
o — Hardware Conf iguration 
o — Terminal LU Assignments 
o — Disc LU Assignments 


Section 3.0 — DATA BASE AMD FILE MANAGEMENT 


o — Data Types and File Naming 
o — Data Structure and Formats 
o — Directory Files 
o — Documentation Files 
o — L at/Lon Files 
o — Utility Software 


Section 4 . 0 — ANALYSIS & DISPLAY SOFTWARE 


o — AVE80 Interactive Software 
o — Operetional Procedures 
o — Graphical Outputs 
o — Sounding Data Software <S'HDS0> 
o — Single Level Data Software <SGL80> 
o — Grid Data Software <GRDS0> 
o — Image Data Software <IMG80'i 


Section 5.0 — NASS APPLE III USER TERMINALS 


o — APPLE III Hardware Conf iguration 
o — APPLE III Terminal Softkey Definitions 
o — APPLE III Emulation Software 
o — APPLE III Grahpics Interface Software 


Section 6.0 — CONCLUSIONS AND RECOMMENDATIONS 


o — • MASS System, ‘‘Software Capabilities Summary 
o — MASS System/Sof tware Recommendations 
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2.0 NftSS COMPUTER SYSTEM 


OFWGINAL PAGE IS 
OF POOR QUALITY 


The Mi^iSS HP-1 000 Computer System is lojcpted in the Atmospheric 
Sciences Division of the Systems Dynamics Laboratory of the Marshall 
Spaca Flight Center. The technical specifications are as follows? 


1. HP- 1000 F-series CPU 

a) Memory Size? S76 pages < megabytes) 

b> Word Size) 16 bits 

2. INPUT-OUTPUT DEVICES 

a> HP-2640 Alpha-Numeric Terminal 

b) HP-2642 Alpha-Numeric Terminal 

c) HP-2644 Alpha-Numeric Terminal 

d) HP-2647 Craphics Terminal 

e) HP-79? OB Digital Magnetic Tape <S00hpi) 

f) HP-7900A 5 Megabyte Disc Drive 

g) HP-7925M 120 Megabyte Disc Drive 
h> HP-7906 20 megabyte Disc Drive 

i) DIGITAL DECWRITEP II Terminal 

j) HP-2623 Graphics Terminal 

(?) APPLE III Col<ri{-' Graphics Terminal 
1 ) BELL I 03 Datipnone Modem 
m> BELL 212 Dataphone Modem 

3. INPUT DEVICES 


a ) 

HP-7261 A 

Optical Mark Card Reader- 

b) 

HP-9S74A 

Digitizer 

c > 

HP-2748B 

Tape Reader 

OUTPUT DEVICES 


a > 

HP-2608A 

Graph ic/’Line Printer 

b) 

HP-9S72T 

8-Pen Color Graphics Plotter 

c ) 

HP-2895B 

Paper Tape Punch 

d> 

HP-9872B 

4-Pen Plotter 

e ) 

HP-2607A 

Line Printer 

f > 

HP-721 OA 

Single Pen Plotter 

g.) 

HP-9866A 

Thermal Printer 


The MASS Computer System configuration and detailed block dia- 
gram are shown in pages 2-2 and 2-3 respecti vely . 
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1000 F -COMPUTER BLOCK DIAGRAM 






ACI has assigned the MASS System terminal LU‘'s to that 
in the table belowi 


original page ra 

OF POOR quality 


shown 


•P' 

1 




MASS SYSTEM 

— TERMINAL LU 

ASSIGHMEHT 

-+ 

1 

1 




< 

SEPTEMBER 

23, 1983) 

1 

1 

LUil 

1 

MODEL DESCP. I PT I uH | 

BAUD 

1 DESCRIPTION 

1 

t 

Ot 


1 

DECWRITER 

II ■ 

TERM 1 

300 

1 SYSTEM CONSOLE 

1 

1 

04 


1 

HP-264 C(A 

CRT 

TERM ) 

2400 

1 USER TERMINAL 

1 

1 

05 


1 

HP-2644A 

CRT 

TERM 1 

2400 

1 USER TERMINAL 

1 

1 

07 


1 

HP-2647A 

GRP 

TERN 1 

9600 

1 GRPH TERMINAL 

1 

1 

09 


1 

HP-2621A 

CRT 

TERM 1 

9600 

I USER TERMINAL 

1 

1 

13 


1 

DATA PHOHE 

300 1 

300 

1 REMOTE TERMINAL 

1 

) 

16 


1 

DATA PHONE 

1200 1 

1200 

1 REMOTE TERMINAL 

1 

I 

39 

MUX 

( 

APPLE III 

CRT 

TERM 1 

9600 

1 USER TERMINAL 

1 

1 

40 

MUX 

1 

APPLE III 

CRT 

TERM 1 

9600 

1 USER TERMINAL 

1 

1 

41 

MUX 

1 

APPLE III 

CRT 

TERM 1 

9600 

1 USER TERMINAL 

1 

1 

42 

MUX 

1 

APPLE III 

CRT 

TERMI 

9600 

1 USER TERMINAL 

1 

1 

43 

MUX 

1 

APPLE III 

CRT 

TERM 1 

9600 

1 USER TERMINAL 

1 

1 

SO 


1 

HP-2623A 

GRP 

TERM 1 

9600 

1 GRP,''PRT TERMINAL 

f 

1 

61 

MUX 

1 

APPLE III 

CRT 

TERM 1 

9600 

1 USER TERMINAL 

1 

1 

62 

MUX 

1 

APPLE III 

CRT 

TERM ) 

9600 

) USER TERMINAL 

t 

1 

X . 

63 

MUX 

1 

HP-2642A 

CRT 

TERM 

9600 

1 USER TERMINAL 

1 


ACI has performed all the necessary system generations required 
to incorporate all software updates received from Hewlett-Packard 
under the "software update” agreement and to install all incoming 
hardware equiptment. 

The MASS HP-tOOC Computer System currently operates under the 
RTE-IV Operating System <Rewision 2301). Both the FTM4 and FTH4X 
compilers are supported, in addition to EDITR and EDIT, and Graphics 
1000 and Graphics II software packages. 
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OF POOR 

ACI has also provided system backups of all the MASS software/ 
data file residing on the dedicated MASS HP-fSSS 120tfib di<5c drive. 
ACI has structured the HP~?925 disc LU's to maximize dat.n storage 
and to minimize program storeagc. A detailed MASS disc LU assigment 
is shown belowt 


page isi 

QUA5-1TV 


+-■ 

1 

I 



HP 7806 DISC 
< SEPTEMBER 

LU 

o 

<K» 

ASSIGNMENT 
3> 18S3> 

1 

1 

1 

LLItt 

1 

LABLE 1 

#TRKS 

1 

TYPE 

1 

DESCRIPTION 

1 

) 

02 

1 

SVSTEM i 

203 

1 

FINED 

1 

RESERVED SYS 

1 

I 

03 

1 

AUXSYS 1 

144 

I 

FINED 

1 

RESERVED SYS 

1 

! 

31 

1 

NORM 1 

203 

i 

FINED 

1 

RESERVED NORM 

1 

1 

32 

1 

ES84 1 

203 

1 

FINED 

1 

ED44 USERS 

1 

! 

33 

1 

ES82 1 

203 

1 

RE MOV 

1 

ED42 USERS 

1 

1 

34 

1 

BIGGIE 1 

388 

1 

REMOV 

1 

GENERAL USERS 

I 

) 

35 

1 

HPSOFT 1 

203 

1 

REMOV 

1 

HP-SYS SOFTWARE 

1 

1 

36 

1 

CSC 1 

203 

1 

FINED 

1 

RESERVED CSC 

1 

1 

37 

1 

CRN#37 1 

203 

1 

REMOV 

1 

USER'S PACK 

1 

1 

4 

38 

1 

SPOOL 1 

048 

1 

FINED 

1 

SPOOLING 

[ 

-+ 


+ + 


+ + 
+ 



HP 7925 DISC 

LU 

ASSIGNMENT 

1 


< 

SEPTEMBER 

23. 1983) 

1 

■ 4« 

LUtt 

1 LABLE 1 

#TRKS 

1 

DESCRIPTION/USERS 

[ 

- 4 - 

44 

1 IMGDTA 1 

1200 

1 

IMAGE DATA 

1 

45 

( SNDDTA 1 

1600 

1 

25-MB SOUNDING DATA 

i 

46 

1 SGLDTA ) 

12 00 

1 

SINGLE LEVEL DATA 

1 

47 

1 GRDDTA 1 

1200 

1 

GRID DATA 

1 

48 

1 TMPDTA 1 

4 00 

1 

TEMPORARY DATA STORAGE 

[ 

49 

1 UTILLE 1 

4 00 

i 

UTIL LIB i, GP-1 000 LIB 

1 

50 

1 TY6PRG 1 

300 

1 

OPERATIONAL TYPE 6 PROGS 

1 

51 

1 USER 01 1 

1 00 

1 

HICKEY, KARITANI 

( 

52 

1 USER02 1 

1 00 

1 

ROTHERMEL, FITZGERALD 

! 

53 

1 USER03 1 

1 00 

1 

JEDLOVEC , KELLER , MEYER 

1 

54 

1 USER 04 1 

1 00 

1 

ARNOLD 

1 

55 

1 USER05 1 

1 00 

1 

WILSON, ATKINSON 

I 

56 

1 USER 06 1 

1 00 

1 

ROBERTSON 

1 

57 

1 USER 07 1 

1 00 

I 

DICKERSON 

1 

58 

1 USER 08 ( 

1 00 

1 

GARST, GOOD, GILL, CHRIST 

I 

59 

t USER 09 1 

1 00 

1 

KALB, McNIDER 

i 

i 

■*'4* 

TOTAL ) 


7200 





ATSUKO COMPUTING INTERNATIONAL 


HUNTSVILLE, ALABAMA • USA 


2-5 


3,0 DATA BASE & FILE HAHAGEMEHT 


ORIGINAL PAGE ESI 
OF POOR QUALITY 

ACI has developed a Data Base Management package to convert vai — 
ious experiment data into a standard format: for storing in "random 
access" disc fiies^ thus making the data readily accessible to the 
Analysis and Display Software <AVE80 Series) and other general pur- 
pose plottim^ and analysis software. 

The four specific data types currently processed utilizing the 
MASS data base management software are* 

1 ) — Sounding Data 
2> — Single Level Data 
o ^ — — Grid Data 
4) — Image Data 


All data sets are initially converted into a standard format and 
a "random access" disc file created and na.med accordingly to a defined 
MASS Data File naming convention as shown on Page 3-2, 

All data sets can be accessed by the Analysis and Display <AVESCf 
Series) programs via retrieving information from a data base Directory 
File, 


The data base Directory File contain.'? the "random access" data 
file name> LatSLon File names^ Documentation File name< along with 
the associated parameter indexes, 

ADI has structured the MASS HP-7925 120rr.b disc to store the four 
data types and provide for simple file management, Each data set type 
is assigned to a specific LU as follows! 


LU#44 — Assigned only for Image Data 
LUif45 — Assigned only for Sounding Data 
LU#46 — Assigned only for Single Level Data 
LU=S47 — Assigned only for Grid Data 
LU#48 - Assigned only for Temporary Data 

The AVE30 Series code expects the specific data type to be al- 
ready existing on the appropriate LU, thus allows for faster access- 
ing and minimizes the data housekeeping,'’archieving functions, 

ACI has developed numerous utility programs which are included 
in the Data Base Management package to provide functions such as i 

o — Create Random Access Data Base 

o — Create Documentation File 

o — Create Latitude/Longitude File 

o — Archive/Restore Data Base 
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3.1 DATA TYPES ^ FILE HAHIHG CONVENTION 


OWGfWAL PAGi; 

OP POOR QUALITY 


ACI has develop>£d the MASS Analysis and Display Software to 
process four types of experiment datai 

1 !) Sounding Data 
2> — Single Level Data 
3> — Grid Data 
4> — Image Data 

A standard file naming convention has been adopted for these 
data types as shown below t 


+- 

i. 


MASS Data File Naming Convention 

<Si>{ character format) 
rxl^rxi"! Xs”! XX4 i X3 T 


•+ 

I 


File 

NaiTie > 1 

Where i 


XI 

zs 


for 


S3 

'S ' 

for 

X2 

S3 

'I ' 

for 


S3 

'G*' 

for 


S3 

'M' 

for 


= 

'S' 

for 

X3 

r: 

'R ' 

for 


S3 

'T' 

for 


ts 

'A' 

for 


S3 

'V ' 

for 


S3 

'G' 

for 


S 

'S ' 

for 


S 

'C' 

for 


S3 

^ p ^ 

for 1 


S3 

'M ' 

for 


S3 

'N' 

for i 


S3 

'X' 

for 


S3 

'D ' 

for 1 


S3 

'L' 

for 1 


23 

'Q" 

for 1 


23 

'Z' 

for 1 


S3 

* / 

othe 

XX 4 

=: 

'An 

' for 


S3 

'Sn 

' for 


S3 

'Vn 

' for 


S3 

'On 

' for 

Note 1 

n i 

= 1-9 

X5 

33 

'n' 

for 

Note i 

n = 

1-9. 


Example? File Name = RMRSl 1 

Implies: R - Random Data Set 

M - 25-mb Soundinq Data 
R - Rawinsonde Data 
SI - AVE/SESAME I Data Group 
1 - Version 1 
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3.2 DATA STRUCTURE 3. FORMAT 


ORIGINAL PAGE f!5 
OF POOR QUALITY 


The four data types each have a dedicated Directory File that 
contains the file names and parameter information for indexing into 
the “random access” data base. The number of stations^ time periods, 
and data parameters are all provided in the Directory File. 

A description of the Directory File structure and format is given 

belou I 


#n R-Data R-L.^L PR STA TM S-Docu S-L.^L Group <Typ> Time Per. YR 


01 RMRA4I RMLA41 16 042 09 SMDA41 SMLA41 AVE IV Raw APR 24-25 75 


Where i #n 

R— Data 
R“L/’L 
- PR 
STA 
TM 

S-Docu 
S-L/L 
Group 
<Typ> 
Time P 


Indicates entry number from 1 to 30 entrie t 
Random Access Data File Name 
Random Access Uat/Lon File Name 
Indicates Number of Data Parameters 
Indicates number of Stations 
Indicates NUmber of Time Periods 
Sequential Documentation File Name 
Sequential Lat7Lon File Name 

Indicates 1 of 4 Data Groups < AVE , SESAME, VAS, OTH ) 
Indicates Data Type < Raw, Sat , Radr , Cld, Bas, Dcrv , Etc . > 
Indicates Time & Date of Data Base 


The Directory File parameters (time periods, stations) are used 
to compute the indexing scheme used to access various data records in 
the "random access” data base. An example Directory File for each of 
the four data types is shown in Section 3.3. 
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3.0 OIRECTORV FILES ORIGINA*- PAOi 

OF POOR QUALITY 

Associated with the MASS Analysis and Display Software^ four 
Directory Files exist/ one for each data typ<e! 


1 > >«*INGDR 
2> ><*SHNDR 
3) iHSGLDR 
4 ') *GRDDR 


— Directory File 

— Directory File 
Directory File 
Directory File 


for Image Data on LU#44 
for Sounding Data on LUS43 
for Single Level Data on LUH46 
for Grid Data on LU#47 


The Directory Files are each in a fixed format and entries are 
indexed according to four defined data cases > 

1 ) — AVE/AVESS 

2) — AVE/SESAME 

3 ) — AVE^VAS 
4 .■> — Other 


Each entry contains the "random access" data file and Lat/Lon 
File names / the Documentation File name/ along with the number of 
data parameters/ time periods/ and number of stations. An actual 
example of each of the four Directory Files is shown on the follow- 
ing pages. 
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3.4 DOCIJNEHTATIOM FILES 


Another file ir? the Documentation File which details the con- 
tents of each "random access" data base, thus for each "data base" 
there e;<ists an associated "Documentat ion File", The Documentation 
File contains the following information! 

o — Detailed Station Names 
o — Specific Time, •’Date Information 
o — All available Pressure Levels 
o — All defined Data Parameters and Data Units 
o — Comment Information 


An example of a Documentation File for each of the four types of 
data is given in the following pages, 

Note that the formats are fixed and must adhere to that shown in 
the examples and defined below! 


LIHEIi 

FORMAT 

DESCRIPTION 

1-23 

Free 

Displayed to Terminal Only 

24 

Fixed 

Starting Index for Time Periods 

25-3S 

Fixed 

Labels for Plotting and Questions 

36 

Fixed 

S'tarting Index for Pressure Levels 

37-47 

Fixed 

Labels for Plotting and Questions 

4S 

Fixed 

Starting Index for Parameter VAlues 

49-59 

Fixed 

Labels for Plotting and Questions 

60 

Fixed 

Starting Index for Documenation Page 

61-Q3 

Free 

Displayed to Terminal Only 
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3.5 LhT/LON files 


original pack ri 

OF POOR QUALIIV 


Also associated i.tith the Director-y File and Docuinentation File is 
the Lat.-'Lon File, This file contains for each station in the data base 
a specific latitude and longitude, The Analysis and l>isplay Soft«v'are 
uses the Laty^Lon File to plot data on a Base hap at the actual station 
or recording location, 


A standard format has been defined for all Lat/Lon files and is 
shown below > 


:<i !ji )♦( * Hi >*< * 5f: 5H il* * !f. ^ !<5 tl< f*< Hi ♦ H< * i<« ’-I* H* >(< !<< !<< H* it! m ^ '•<'> iH ♦ 





Subject: 

standard Format for Lat/Lon Files 


i[ii¥ 



Remarks: 

The following format should be used 



in creating all AVE-type latf'’lon files 

iHi¥ 


to be used by the MASS Analysis and 

im 

.‘luH 

Display Software, 





Format: 

WRITE<ron> STATIC LAT. LOH. TPER.STID 

im 

'.a 

FORMAT< I4.2X.F5,2.2J<:,F6.2.2)<, I2.2-?*:. A4> 





{f<Ki 

Where! STAT# • — 14 Station Humber 



LAT — ’ F5.2 Latitude 

im 

Hi‘4- 

LOH — F6,2 Longitude 

i\rA< 


TPER — 12 Time Period 

im 


STID — A4 Station Id 



!{i i\i ‘M Jt? **4*.’^< H< 'A< m /♦< r*i< ;+{ Jfi ;4< ^ .*k ^ ;< c s ;4< H< 

c 

0 

L 

1 


nnnnbbxx . xxbbxxx 

. xxbbnnbbaaaa 

0 001 

32.50 

i 01 

.82 

01 

CKL 

0 002 

33.50 

1 00 

.85 

01 

BVE 

0 003 

32.45 

99 

,75 

01 

JAN 

0 004 

25,60 

39 

.50 

01 

LCH 

0005 

27.80 

90 

.35 

01 

GGG 


Although the format is fixed and the Lat/Lon values are required 
the User may choose other parameters in pdace of the STATir, TPER/ or 
3TID. In addition, it should be notes the Image Data does not require 
Lat/Lon Files, 
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3.6 UTILITY SOFTWARE 


ORIGINAL RAGE IS 
OF POOR QUALITY 


ACT hoc developed various utility soFtware to create and main- 
tain data filec on the MASS Computer System • The following three 
orograms provide for the capability of creating^ archieving^ and 
restoring the data files i 

0 — Program AVEOSj creates "random access" data base 

o — Program LATLNi creates "random access" Lab/Lon file: 

0 — Program TSVRSi Archieves^^restores data files 


The AVE09 program process various IBM formatted data tapes 
and data types, and generates "random access" standard formatted 
data sets accessible by the AVE80 Scries programs and other general 
purpose programs. 

The LATLN program pt ^icesscs the "random access" data files and 
generates sequential and t'andon access 1 at i tude.^1 ongi tude files. Also 
program LATLH can generate the Lat/Lon files given only initial lati- 
tude and longitude starting inputs along with a step cisc increment. 

Program TSVRS has been developed to provide archieving/restoring 
capabilities of the four "random access" data types. This program is 
an interactive tool which utilizes four directories <one for each data 
type) to keep time/dated information of each file that has been saved 
or restored. The directory indicates where the data is to be restored 
and flags the Data Base Directory entry with an if the data set is 

archieved from the system and no longer active. 
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ORIGINAL PAGE 19 
OF POOR QUALIXy 


4.0 hNALVSIS 5< DISPLAY SOFTWARE 


The MASS Analysis and Diisplay Software developed AQI has been 
incorporated in to a series of programs called the "AVESO Series". 

The AVE80 Series consists of four major divisions of programs which 
process the four various types of atmospheric data < Sounding/ Single 
Level/ Gird/ and Image). A functional flow chart is given on page 4-2. 

The user operates the AVE80 Series programs interactively by using 
a "Transfer Filtfi" <SAVES(0 which links the necessary programs for pro- 
cessing a user selected data type. 

Various graphical outputs are then generated based upon the user's 
selectivity. Several output options and devices provide for a broad 
range for displaying the data in both a single case or multiple batch 
mode of operation. 


4.) AVESO SERIES INTERACTIVE SOFTWARE 


The AVE80 Series interactive software is comprised of four main 
programs and a subset of over 13 other programs linked together by a 
task scheduler to provide the User with a sophisticated means for pro- 
cessing the four data types and generating the various outputs, 

The detailed flow diagram on page 4-2/ shows the relationship of 
the different programs with respect to the data and output types. 

As shown/ there are four destinct main programs which make up 
the AVESO Series) 

1) Program SND80 — Process Rawinsonde/Satel 1 i te Sounding Data 

2) Program SGL80 — Process Rawinsonde/^Satel 1 i te Single Level Data 

3) Program GRD80 — Process Surface/Cloud Wind/Precipi tati on Data 

4) Program IMG80 — Process Satel 1 i te/Radar Image Data 


The User's interactive inputs are passed from one program to an- 
other via a common data file. The four data types may be accessed ran- 
domly by multiple users at the same time, Outputs are then generated 
based upon user inputs and deviceyoutput selection parameters, A 
detailed description of the AVESO Series programs along with sample 
outputs are given in the rerr»ainder of this section. 
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1 Cateqories: 

Data Cases 
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Gri3 Da*ba 

3, AVE/VAS 

4, 

Image Data 
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1 1 1 1 
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1 

SQL SO — S Lev 


GREjOO — G rid 


IMG80— Image! 

Groupss 
1 “Rawinsnd 
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Groups s 

1 - Surface 

2- Cld Winds 
1 3-Precip 


Groups ; 

1 - Basic 

2- Der i ved 


Groups { 
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3- TBD 


1 Il'llSO 1 

1 1M20O ! 

1 Color 1 

1 Print 1 

1 I rn 3 1 
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I GRiea j 


Print 
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I GR2S0 I 


Contour 
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) 


i SGISO 1 

1 SG2S0 1 

j SG380 I 

1 Base I 

1 Print 1 

1 Paramtri 

1 Map 1 

ISGL Data{ 

1 Plot 1 


SHJSO I 

1 SH280 1 

1 SH3S0 1 

! SN480 ! 

! SN5S0 1 

! SHSSO 1 

Skew T! 
Plot 1 

I Value 1 
1 Plot 1 

j Vector! 
I Plot 1 

iProfi le| 

1 Plot 1 
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1 Print 1 

! e Map j 
1 Plot I 


Detailed Flowchart of MASS AVE80 Software 
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Below is ^ logical riow diagram of' tha "AVEQO" Irttaractiv^e Tasl^ 
j:hcduldr along with the associated inputVoutpubs i 


FTN4X/L 

PROGRAM AVE80<3/90.‘), ACI-051332 AVE80— AVE TASK SCHEDULER 

!(< t<< ifi :<< i<< s(< :<< M< :{i ?<< 
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DESCRIPTIOM I Program 'AVE30' schedules the following AVE 
programs according to the "user selected" 


'data type" to be processed i 


LOGICAL FLOUt 


AVE8 0 


SHD80 
< 253-mb > 

DATA Type! Description 


SGLSCf 
S Lev > 


GRDSO 
<Grid > 


IMGSO 
< Image ) 


1 , 25-mb Data 

2, Single Level 

3, Grid Data 

4i Image Data 


Data 


DATA SETS! 


Description 


) . AVEr-^AVESS 

2, AVE<'‘SESAME 

3, AVE/VAS 

4, OTHER 


INPUTS! 


QIJTPUTJ 


Data Type- 
Data Set 


< 1 -4 > 
a -4 ) 


Generated from the Scheduled Programs 
o — Skew T Profile Plot 
o — Parameter Value Plot 
o — Parameter Profile Plot 
o — Wind Vector Plot 
o — Wind Profile Plot 
o — Wind Sarb Plot 
o — Printed Contour Profile 
o -- Contour Plot 
o -- Printed Grid Profile 
o — Color Image Display 
o — Shaded Printed Imaae 
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ORIGINAL PAGE 13 

4, 2 OPERATIOHAL PROCEDURES OF POOR QUALITY 


To operate the AVE80 Series programs the user sitnp.1^ runs the 
AVESO task scheduler "transfer file" prograrn "\AVES0". Tl'ic AVE80 
task scheduler will initially ask the user to select one of four data 
types to process! 


l daTlc~ U^ca I yoes ;| I 


I 1 . Sounding Data I 

I 2. Single Level Data I 

I 3. Grid Data 1 

I 4. Image Data I 


. TE; To select Data Type, User must enter (TT^ 

NTER Desired Data Type? (:,l or;, 2 or:, 3 or:. 4) 
USE, 60 




Once the user selects the desired data type, the task scheduler 
will load the appropriate programs needed to process the selected 
data type, < loading all AVESO Series programs requires to much SF<ace 
in the loader area). 

The AVESO Series programs will then prompt the user for various 
interactive inputs for qualifying the desired data options. The user 
may choose to process data on an individual single case basis or sel- 
ect a batch mode where he can set up start/stop boundaries to process 
multiple data cases < production mode of operation). 

Finally the user must select the graphical output type and the 
output device to display the data. Upon completion, the user can at 
that time modify his inputs and continue processing or simply termi- 
nate, at which time the task scheduler removes all programs from the 
loader area and releases all devices and data sets. 
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resd-scale (inaivsis & 


Pna 


m 


law^BP ro fflaanCTiBiaasKMiBHa! 


c 


I HVc au -~ ^e9 JT i_en i unaoe n 

I 

1 Basic Oata I vp eg :| I 

I 1 . Sounding Data I 

I 2. Single Level Data I 

I 3. Grid Data I 

I Image Data I 

"E: To select Data Type, User must enter jT^ 

'TTER Desired Data Type? (:,1 or:, 2 or:, 3 or:,*'!') 
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1 FRCJECT Df^TA ?ETS I 

I I. AVE/A^ESS I 

I AVE /SESAME I 

I 3. AVE/VAS I 

I -=1. Other i 
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OF POOR QUALITY 


Desired Data Set? f 1 to “D: ? 


I SOUNDING DATA I 


I Categories: I 

I 1 “Rawinsonde I 
I 2-Satellite I 


Desired Data Category? : 1 
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P'tl EH Desired Experiment Data Base? (1 to ?0): 1 
Display Data Documentation Page? (Y/N): N 




SRDSU'^EFIES' -" 


"S'ijUHJIHG graphics RCTAGEl 




r ■ ! lalTle j.iutFMjt T vpes :| 

*7 I'Tint — Sounding Data 
. Plot — Skew T Profiles — (Under Construct i on ) 
?). Plot — Values Time/Space Cross-section 
A. Plot — Profiles Time/Space Cross-section 

5. Plot — Wind Vectors Time/Space Cross-sect i on 

6. Plot — Base Nap Sounding Data 

7. «TBD* — For Future Development 

"TTl ...'-.ir i; •■init Type? (t -• 7): 6 
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pMThH Parameter Processinq Desired? (Y/N): Y 

R 1TEP I Parameter Ranqe Check Desired? (Y/l'|): N 

Parameters from Menu? (Up to ^1): 5,6 
Default Grid Size (23,18)? (Y/N): Y 
Wind Vectors Desired? (Y/H): Y 
Plot: (A) Arrows or (B) Wind Barbs (A or B): B 
Base Map Desired? (Y/H): Y 
Default Color/L inestyle? (Y/H)r Y 
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4.3 GRAPHICAL OUTPUTS 


OfflOlM/VL PWE « 
Qp POOR QOAU 


i 


In this section examples of various outputs generated bv the 
AVEOO Series programs are presented , The following graphical out- 
puts are included! 

o -- Skew T Profile Plot 
o -- Parameter Value Plot 
o -- Uind Vector Plot 
o — Wind Profile Plot 
o — Parameter Profile Plot 
o — Uind Barb Plot 
o — Base Map Plot 
o — Contour Plot 
o — Grided Data Plot 
o — Shaded Image Display 
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4.4 50UNDIHG DATA SOFTWARE 




This section details the ''SHD80" Sounding Software. Ehalow a 
logical f’lou of the "SHDSO” program and the associated input files 
required and graphical outputs available are given. 


FTH4X,L 

PROGRAM SND90<3),AOI~01 07S3 SNDSO— AVE-25MB MAIH PROGRAM 
Q !(< :H !f! S« ;fr I*: :« !tf H« iH !»<.•« H< !(«!»<!)< !<t H< !«!« >H *!)< m !<»'<<!{< »♦«!« 5H !«!<<!(< !<t 


C;w* DESCRiPTIOHi Program 'SHDSi)' processes a user selected 
C*!4« 25~mb Rawinsonde or Satellite data group 

Cif<* and generates various printed and plotted *•<< 

C*!« outputs} 

!4iJ« 


Ch<>« logical FLOW! >«♦ 

CH:»< I SNDSO I !Hi« 



( i<** 

— _ — — 

I I j I I I 

C** SHI 80 SNSSO SH380 SN480 SH580 SN680 m<* 

<SkewT) < Value) <Vectr) <Profl) < Sound.) Map 

C !(*!<{ 

Ci*!*!* DATA GROUPS: 1. Rawinsonde 

2. Satellite h«h* 

C>h:}< INPUTS! Array Filenn Description 



€•♦<!<< IQFIL 2SHDS0 SHD80 Question File 

CHfi<< IDFIL i<»SNHDR Directory File ** 

Ci<“}< IRFIL RMRSl } Random Access Data File 

Csf'K IBFIL RMLSH Random Lat.-^Lon Data File 

C** ISFIL RMDSj 1 Documentation File 

IMFIL SMLSJt Sequential Lat.-''Lon File '«»♦< 

*!<« 

OUTPUTS! 1. Print — Sounding <SH5S0) 

2. Plot — Skew T < SHI 80) =«!« 

3, Plot — Parameter Values <SN28 0) •<<•+ 

Ch:* 4. Plot — Parameter Vectors <SW36 0) 

5. Plot — Parameter Profiles <SN480> 

Ch* 6, Plot — 2S-mb Station/Base Map <SH680) ‘f* 

Ol!* ** 




In the remainder of this section detailed examples generated by 
the "SNOSO" Software along with complete "Operat i oniiil Procedures" are 
given . 
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i^sciscaTe Pno ) y *^ i <V ‘.Ipoc^ v^ensctr (l"flSS) 

a y SrTr' t^ar p 

Fv 

A ! i H rFFF ?Ti 1 li|>i^L 

'* <Revision: il/ 18 /H!:^) 


R^^LSil — ID SnqmF> nt~~l. o adQr 


E: 



I Basic Data I ypes^ i 


I 1 . Sounding Data I 

I 2. Single l.evel Data I 

I 3. Grid Data I 

i '’K Image Data 1 


To select Data Type, User must enter 

Desired Data Type? (:,1 or:. 2 or:, 3 or:, 'll 
60 












I ••: I-. • t > M 1 , i . J f) 

i 


I PROJECT DPTA SETS 1 


I 1. PVE/PVESS I 
I 2. PVE/SESPI1E I 
I 3. AUE/VPS I 
I Other I 


Desired Data Set? <1 to d): 3 


I SOUNDING DATA ! 


1 Categories: I 

I 1 -Raw insonde I 
I 2"Satellite I 
I I 


' i' H': 1 r : i. • c: ... r -' i'ii /• ; 
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RC1ZV21 
RI’IWS? R1’^ZV22 
R(1VV23 RI1ZV23 
^fRhW^^ R(1ZV2‘1 
Rli^,‘V25 R11ZV2H 
RI1W26 KMZV26 


1C ICif) 05 SMCV21 SI1ZV21 GGE5-F -;AS EW R HOP 06-07 

16 207 08 5I10V22 5M7V22 OPRS-F VAS GPER 06-07 

16 Oia 03 5riOV23 5117V23 nSFC TPflININO l«1fiP 06-07 

16 153 05 SMCV2^ Sl’iZVZ'l ORF.S-F VAS GSFC l^AR 06-07 

16 153 05 5I*1QV25 SriZOE-l VOS GSFC COUPLET 110R 06-07 

16 223 08 5^26 S(>1ZV26 GOES-F VAS PES IIAR 06-07 8: 


c,. 

t: 

s; 

81 

8; 


Cesirfid E.'<perifnent Data Base? (1 to 


30): 


"ERj 


:n^ 


Display Data Documentation Panr-*? (Y/N): Y 

i:fSER~l'jATA-SET"D0COi^ENrrtTILH PiTGE T-IJR; "CRT D T5PL'.Ay~r?3 LINEir, 
This is a VAS sateJ.lite sound inn data set for the 6-7 Marc 
(AVE VAS II) experiment period. It was produced by the HESS gr 
at the University of Wisconsin using the 'VSOUND' program on Pc 
(DEC 1982) and is the official VAS Demonstration data set. The 
data provided by U of Wise was 1 nterorjlated from standard data 
levels to 25mb levels at MSEC and put into the 'AVE' data forme 
The VSCUHO program uses an iterative method to improve on a fir 
guess temperature and moisture profile based on the observed re 
iance pattern averaged over about 75km in N-S. W-E direction, 
direct solution of the R.T. equation is utilized in a least sqt 
fashion to improve on the iterative solution. 


J1 

.12 

.13 

1^ 

15 

16 
!7 
18 
19 
0 


3 

5 

6 

7 

8 
9 
:0 
.•1 
■2 


TFI Restart Documentation Paqe or Pi^oceed? (R/P): P 


Pi 


SERIE5~^-~?riUMW(r FHCkM 




, iiiahle Output lyres •] 

Print — Sounding Data 

Plot -- Skew T Profiles — (Under Construction) 
Plot — Values Time/Space Cross-sertion 
Plot — Profiles Time/Space Cross-section 
Plot — Wind Vectors Time/Space Cross-section 
Plot — Base Pap Sounding Data 
’^TED^ — For Future Development 


••I . t - • ' 
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ORIGINAL PAGE f«V 
OF POOR QUALITY 


. Graph icii. Terminal (LU^/O?) 

H~Fen Plotter (LU-<'20) 

. S-Pen Plotter (1 IJ//ieO 

, CraphicG -rinter 

TE Desired r.evic.e Tyoe'? ( ! - ‘I) ; t 


PuJtip l e Plots ” -^’.r etrli Mode)? 
r V M!:; !r: a t e r.t. 1 1 e f n linfl itytw a va Vi able 
;e DETPJLED listing: “TI1^ 1 IOOGNT 

TINE H35GI1T 
TINE 173S0NT 
TINE 2035GNT 
TINE 2335GNT 
TINE 023SGNT 
TINE 0835GNT 
TINE 1100GNT 


(Y/H)- N 

tor : he (PVb>GA^; JlY Experiment a 

— i2T’sotItHry!i'i6"5. 

-- IdO SOUNDINGS. 

— Md SOUNniNGS. 

— I7S SOUNDINGS. 

— ISd SOUNDINGS. 

— 168 SOUNDINGS. 

— 187 SOUNDINGS. 

— 207 SOUNDINGS, 


ndlnfls were produced at eipht times; 

-tuiugni :!/ci6/82 T^^^^JWSSwrrruuTWP. r/ssGMi :-<7iiB7iT’/ 

— H^n:^j3Si?NT37ir?7B7 
-0835GNT 3/07/82 8— 1100GNT 3/07 /P2 

te: (Select Lat/Long print option for detailed information) 


"'EF Print Detailed Station List? (Y/N); N 
”0 Stat.Time ? (n,n): 1,1 


"EE Default Data Color/Linestyle? (Y/N): N 
'n Color Linestvle 


Brown 0 Solid 

1 Light SoJ id 

Red 2 ^ Short Dashes 

3 Long Dashes 

Green d .... ..._ Centerline 

5 . . Dots as Endpoints 

Blue 6 .. .. 2 Dashed Centerline 




f'uu' r .» i l't “ ^ ^ . n ^ 

" w ^ M n ti * . 
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Iirf'*5/ra+e Label Position? (I-Top, ?-Bot): 1 

Nind Barbvi Desired'? (Y/hO: Y 

Lind Barb Interval'? (l“25rrib, P-SOrnb. -i-inOiTib): 2 
Draw SKEW T Chart? (Y/H): Y 


ii? . ' 


TFI TEiiPE RATURE LinesV CY/h): / 

Color A Linestyie? <2,0>; 1,1 
rg CRY PDIABATIC Lines? (Y/M): h 
'TP mX RATIO Lines? (Y/H): N 
'm SATURATED ADIABATIC Lines? CY/N): Y 
RTER Color Hi Linestyie? (2,0): 1 


m SWDARD atmosphere Line? (Y/H): H 


A 






ORIGINAL PAQu r<i 
OF POOR QUALITY 


■ 



' lH itii’rnr .HlUhh Line.s v v/zn;-. y 

Color A Llnestyle'? (2,0): 1 . I 
IB ui?Y P.DIfiBPTT.C Lin»=!s? (Y/N): H 
!^IX P ATIC Lines'^ (Y/H): Y 

Color A Linestyle? (2,0): 1,3 
SPTLRPTED PDTftePTIC Lines? (Y/N): N 
?TftNDPPD PTNGSPHERE Line? (Y/N): N 



' . 'j i t* * ' O L '' ' ^ 


‘MEi 

“EkI 


! /T 1 ; ' V' ^ i. V M ■ ’ 


Default 'I ime/Date Label Position? (Y/N): N 
’ Time/Date Label Position? (I-Top, 2“Nid, 3-Bot): 3 

_TEF Wind Garbs Desired? (Y/N): Y 

" TEF Wind Barb Interval? (l-25mb. 2-50mb, 3-10Dmb): 3 
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ijm 

l£!0UZ 





Hhk paK 

mR iys2 2C101 
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40,7 -09.7 VHS G.$F€“ 










ORIGINAL 

OF POOR QUALrrY 




i' iO V 

Plot 

riot 

Plot 

Plot 

*TBD^ 


r.Kuw I f-roTiies — UJnder Construction) 
-- Values Tirne/Space Cross-section 
-- Profiles Time/Space Cross-section 

— I*iirid Vectors Tirne/Space Cross-section 

— Base Pap ?loundinp Data 

— Fctr Future Development 


Desired Output Type? (1 - 7): 3 

lable Cutput Levir.res;l 
Graphics Terniinal (LU>>'60) 
Graphics Terminal (LLi'5'07) 

'l-Pen Plotter (LU//20) 

. 8-Pen Plotter (LU/^18) 


Desired Device Type? (1 


^): 1 


l abl e Plotti ng Po desrl 

Plot - All times for Station 

Plot - User Selected- Station/Times 


Plotting Option: 1 


• ' Rauilnsonde Stations part i clpatinQ in the <ftVh.-lV) bxperjment are; 


Charleston 

,SC 

15+ Athens 

,GA 

29+ 

Albany 

Tampa 

,FL 

16+ Greensboro 

.NC 

30+ 

Pittsburg . 

Waycross 

,GA 

17+ Nashville 

,TN 

31 + 

Buffalo 

Apalachicola 

,FL 

18+ Little Rock 

,AR 

32+ 

Peoria 

Centerville 

,AL 

19+ Monette 

,110 

33+ 

Omaha . 'L 

Boothvi lie 

.LA 

20+ Amarillo 

,TX 

3-1 + 

North Platte . L 

Jackson 

,I1S 

21+ Wallops Island ,VA 

35+ 

Portland ” 

Lake Charles 

,LA 

22+ Sterling 

,VA 

36+ 

Flint ' - 

Shreveport 

,LA 

23+ Huntington 

,WV 

37+ 

Green Bay 

Victoria 

,TX 

2-1+ Dayton 

,0H 

38+ 

Huron 

Stephenville 

,TX 

25+ Salem 

,IL 

39+ 

St. Cloud 

Dei Rio 

,TX 

L6+ Dodge City 

,KS 

-10+ 

Rapid City 

Midland 

,TX 

27+ Topeka 

,i<:s 

-11- 

nSFC . ; 

Hatteras 

,HC 

28+ Fort Totten 

.NY 

-12“ 

Fort Sill 

■: (") Special 

Metworl 

c <SH), (^*) HationBl Wf^ather Service (NWS) 

Sound inqs wem 

i taken 

at. each of the above S 

tat 1 ons 

i 


00CI0GI1T ^/2^/75 1500GMT ^/2^/75 7— OOOOGflT -1/25/75 

0600GMT -1/2-1/75 5--1800G11T -1/2-1/75 8— 0600GHT -1/25/75 

1 2006111 -1/2-1/75 6— 2100enT -1/2-1/75 9— 1200G11T -1/25/75 



Print Detailed Station List? (Y/H); N 

'■ ■■ ‘ 
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OS-PFIOHT 

CPM 

♦ 00 

1 .OE^OO 

('•t-PPFSSI.'PE 

:I-’E 

+ 00 

OS-'EI-’F 

fieri 

C + UO 

1 .OE^OO 

Or-DEl^ P7 

: Deq 

C + 00 

07-WlK' flF 

r eq 

♦ 00 

I .OE+OO 

Ofl-NIFO SPD 

:;i/s 

H)0 

us-i-ccrp 

r’/S 

♦ 00 

1 .OE + 00 

to-u-cnip 

:IVS 

♦ 00 

11-PCT TPr-P 

Leo 

K + 00 

1 .OE + OO 

i?-E ?ri T 

:0eq 

K + 00 

n-f-’X FPTIC 

:(?.f^/Fq + 00 

1 .OE + OO 

H-PEL HLCI 

:7. 

♦ 00 

tS"EPL ph:p 
17" 

19- 

KT 

+ 00 

1 .OE+OO 

IP-EPL P7 
IP- 
?0- 

:Ceq 

+ 00 


rT\ Select 


TT Select 
Select 


Paratiieter’ 6 

P 1 1 1 1 ude ( Y-Px I s ) 
'"'luttinq Interval 


Seal*-' < S. f . t;> 


or kfTi): 
S* 1 0 OfTih ) : 1 


1 1 
Ui ^ 

Cl 

r *7 

H- 

4 

3 


• 4 ^ 
. .1 

-it 

if! 

■. c* 


j^vr. I V 

riFk 24 - 2 ‘i; 197 ^ 
ntL MU, Trx 


-4^ 

- 4 P 
-4 ’ 

u 

•| 

j_ 1? ii 


- 4 ^ 

HI 

?i 

I 

■!; 

!l 


- 4 #^ 

- 4 R 

..r :> 

: 5 l 


II 


-m 7 
-4 7 

*■ ? 
“vS 

Hi 

-TC» 

■n 

-IC 

;5r 


? II 


I 

4 4 


Hi 


•T- 

■\n 

' A 

II 


-4 1 
- ‘^PC 

-M 

-”S 

-:tS 

-i 


DEW PT :D€-g C^O© 


-49 

-40 

-!:e 


m 


\l il 


5ISZ JHt>Z »4lt*Z IclbZ .'Wjez ZJiSk bJ6Z ItlKZ 




500 ? 

PI 

I 

</» ' 

488 c I 

! 


see ^ 

3 

td 


788 


8S8 


lT] Pnother Fcirameter ^alue FJot? <Y/N): Y 


L»-JLP^ ?. J? »1 x-JJl NOV . ^ 1 989 


I l iable P lcittinq [*iod es~n 
. PTot ~ Plf limes for Station 
Plot - User Selected Stat lon/T i mes 


1 1 • 
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I 

• bUU» ir 

■ 2501'tt- 

- lOOhT 

“• 50ktTi 

- 25.hr 

■ 10km 

■"If Ir.. * .r : , 

*i . . 


' • j • . r ' It n ’ 


• '7«0 

< n , tO : 9,8 
( n , n ) : 12.8 

(n,n): *^988 


^ Lk« ^ , t 1 .tie 

Stal , T ime 
Gtat , T tire 
Stat.Tirr.e ? 


r^vr IV 

nrk 197S 

flPRCHPLL IPQCl FLIGHT CENTRfcflKT CHHRLCS, Lfi 



C£.HreftVILL£ . 

hLH 




: HPFVrpnpT , 1 p 

1 1 





- ui 

• 

• 

• 

• 






1 


« 



ulf i 

1 

1 

Ev 








• 

1 


1 i 

J f* 

?7 

c, 

1 

IE 


t'> 

r .4 

a ^ 

9 

1 

78 

39 

i 

•4 

i & 


t & 

71 


riM 

1 

1 ^ 

c 


98 

18 

1 1 

9 


•€» 

4 : 

• « 

r i 

^•e 

E 7 



1 


*>* 1 


?3 


88 

98 

74 

Jk 



^ 1«2 

MS,; 


hLL RIO, TCX 

. j:oe 


FI 

?6 
>2 
IF 
14 
14 
i r 
17 

3 ? 

41 ; 

•>o 


:;ee 

/OR 

9 F 8 


j REL HUH 4^CI 

[ Pi’ '« 0.. . MOV. t J_0{»3. 
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' 


lilt. 

• I 


HVt •, ^ 

<#KrfN !:mY 14 

Hitr :/i ^2 t.i?.? 

♦ • I I • 


i'lM 1 ) ^ 


I 

I 

I 

I ? ! 


/•' 


\ 


I . 
• \ 




\ V ^ 




I 


'&^4S-/0K ^0 


5 30 


I I \ 52 

I 

I 

I 

I 

« 

\ 

\ 

t 

/ 


1' 








rr>-49'2'0 5 3fi ~3iii 


- 








'<F49^e & :s0 


!»t»l> Pr |.4 0(;| 


... « v~r- NOVj^. I 9 t..s 

• 1 J . .. , , , * N 


I 

t 

> M 
It Hi 

w 9 
bJy I 

► •4 » 


iK 

!<T V 


‘31C3152 


«Vt IV 

MPR !97? 

OriTifE riTY Ki::iN 






>31^.7 

I 


b ^0 ^ lilt 




300 :« 

PI 

•400 c 

•O 


.00 ^ 


^00 


:-^ r .0 /^|00 0 I - s ’ f .0 ?€“ i 00 

»• : ^ 75J.0^ 2s r.O7?;fn0 0' ‘2e*r^ 75T00 

0 2!i ^.eVBl’oe 0 2^ SH A 1 00 0 25 50 75 1 00 

RtL HUH n 


• ■ * . 


If.;*;? (.(IT wrn. , _^3 . MOV. . 19! __ 
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• 'H.i* vns ft.»rc 

*71^07 

n 

Mi 


(I 

I 

h 

• 4 

1 

3 

V 


K 


\ 


\ 


\ 


\ 


I 




/a: wsrc LUiiii-CJ 

4 1.0 *<(1^.0 VM 
IH.I5 -'^0.0 VttS tffC 


ttrc 


jr3';o/ 


4 1 vfiS c rr 

^33033302 


I { 

\ \ 


V \ 

\ \ 

\ \ 


1 JOB :* 

* 

i - 

4r.r,,. 

1 m 

1^00 • 
I a 


I 


\ 


\ 


700 

3^0 


-?i4'4^i;0 ji0 


-70 4^?0 r. :<0 _ 

-7V4*^4‘^20‘i 30 


DCW fT ili^n C^00 


J*f. «4r (•HT wen., .73 H0V.,_19$3_ 


■■( 

L>« 

UJ ^ 

r» 7 


Gior^-r V0r ore*? 

M0k 06-07 1982 
43. 06-102. 60, VPS 

42 . 3S— 1 0U . •' 3 , /riS 


*♦ I 

^ i 

1 




1 100Z 
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I 

i 

4 


1 1002 


42. ^=*4- 90.9LfA,^ 


L 

vV 

V.- 


j«.e5 

rn 

ut 

100c 

I ^ 

! rn 

J^-00-. 

1 ^ 


1 


r00 


rt.0 


I 100^ 


WIND PPRD IMS 1 

'•‘tn., 23 _MCiV, ,_1<^83 
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MVI IV 

i-rt 



WIND DPRP fHS I 


T1 


r* 0 V .1 


i j 


(' , 


*^* 4 t .( p 


I'/ , . 




Mve IV 

ppp 24-;?s i97r. 
PTHLNS, 0;M 



uiim '.ptrn iti5 "*> 

.^. .1^' Pj i_r2 MOV .. 

• ii'-’ . t “ * p' • . I . * *' • r 

ATSUKO COMPUTING INTERNATIONAL 
HUNTSVILLE. ALABAMA • USA 




4-23 


ORIQfNAL PAGE IS 
OF POOR QUALITY 


frn:i 


“ImioV, nij; .Nrt 




LiT 

•• . 4 

* » A 


->.i V.:'-’ 
OHn I 


A-t 

f 


K . 

*'Mlf — 


TOP* 




.y.y .0.0 
cou ' 


1.7 (k 

•1. 4 •. .. 

VI u 


i.K 


^3.0 


c.o 


•TTi 


■ -■♦itwip 


■ ■* :| ._C!5. 


hH^ 


L*VU 




1 y . d , 


H,|?1 

0 .d 


?3.0 


OkC> 

/ 


► $M 

T 


u . 0 d 


i :m < — -IS-i, »?■•» 


L i ■ 


X 2 ^*4 . »i 

4.7 


uox 




. x-4 I 


^ -^•h4,4 » 


' vlii ^ 


uw . . I 


It I ^ 1: 

- i , ., .-1 . » 

'’ ! I I N* 01’ * : 

— ^-^2.:^ 


•0t»7 rsOM t:iPR 
>C hLl - I ^ ’ 

r III .< POM •» 




HEN 




» jLifi:- 


>;Xii 


CNK 


22:! 


TOP 


I coi 


-1%*^ • ^ ' 
;lo 


.. I 




• c. 

I 


O- J 

. ^ :9 


23 -le 


. r 


23:3 


r^MM* 


1. .,a,.v.._ .^•----w.c- 
[ .^3r2> I!V0, . 

I -^8:2 32;2 


'.HH 


..--''I 

i\ 


•- *r 




1*1 HCI 

t ' . ‘4 


I 


-4<4 •# 


* »'r» . 


T" ^ ' ok; ' IT ' uox .:. 

I 0^4:2 22*1.^ ^ 

"I:?; ' -.Mn ' W*'*- 

22*2 2|*5 ■ ■■■ ''•-u j/ -OM 






•■«• ;i 


'•r».:< 


Of: I TP 

22:2 


.«0w 


i*V • 5? 

^4 . J 




\ ^ 1^. 
, j % \ 




'tiPF ,'22- 3. 

» # * 

I'pt 


.TT 


J9.9 

^ ."• . < «^ • 


i' .T- -1 v/ 

■*-' ' t:vi'!}f 




\ 


Tso i^ap Mot*? (Y/h) 


li^L ‘ ’_ 


ATSUKO COMPUTING INTERNATIONAL 


HUNTSVILLE. ALABAMA • USA 


4-24 


®©D 


i 


fl 

I 
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r 

r 

I 

I 

I 

I 




J f 


.r 








IV.? y 
At 

f 


i; 

i: 

i; 

i: 

i; 

i 




4 * - ■: “• ■• — ,. ? 

; '.IT ? •• ....• — ■I. 

\ , ^ ;A.-' 

cNii ' ,.,,\ V. :lci ^'■^- 

aui ^ Tof^ ^.. ^..v. 

I 5:e' ,.v 

A I ■ - - 1 ,; UH« ..d- 




urn 


jj,. ^ , 

;-- 3 ^:T-«»^ 17 :.T 4 fc ,.4 


•^ 9 . 

- ^ 9.9 


■“*“'**** >*r f » I? .• C 1 ‘ 

^ '! 5 ^-g .’a;"' '■'’ 'i-o 39.0'' 

i >99.9 ci)|i, ••*•• ^ . 


f.IJrt .. IP 

t*4^« , V-* 

... 

‘ -/fiN 

', cr,^ 

ff /■ 

y ' - 

.3 li:? 

1 *’ 

0 ^ -< 


HPr . IJ-.^ 9 f.V 3 .. . 

« • .* . ^ I • ■••• 

riD»v Y 

vrtr 


* * * iJ/C 


nPT\ 

/. 
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•t.‘5 SMGLE LEVEL OrtT»:> SOFTUARE 


SGL80 


ORiGfNAL PAGC f3 
Of POOR QUALITY 

Thi0 section details the "SCL60** ^inol* L<v«l Sottwir*. E«tlou 
I iwQic^l flou of the ’’SCLSO'* proqran and the « 0 soci«ted input fi Ici 
rsnuirid and graphical outputs available arc given. 


F 7 H 4 X,L 

rc-OGRAM 'iCLd0'r3,90), ACI-020383 SCL80 — mVE-31HCLE LEVEL PROGRAM 




C ** 

C** PESCRIPTIOMi Program 'SCL80' processes a user selected ♦♦ 

C** Surface, Cloud Uind, or Precipitation data ** 

C** group and generates a Single Level Station ** 

C** and Base Map plot. *♦ 

C + :«i ♦♦ 



LOGICAL FLOUi 



c ^ ^ 




c 








c 


----- 




1 

1 

c 


SGt 80 

SG280 

Cl*’** 


<B Map) 

< Print > 





C.4i04i 

DATA GROUPS! 

1 . Surface 

C p 


2. Cloud Uinds 

C*cii 


3. Precipitati 

c 




c ** ^ 

INPUTS 1 

i^rray 

F i lenn 

C 




¥<¥ 


IQFIL 

?SCl.3fi 

C ¥ 


IDFIL 

«SGLDK 

c ♦ 


IRFIL 

RMRS1 1 

C 


IBFIL 

RMLSt 1 

c «*•♦* 


I3FIL 

SiDSI 1 

C'¥'¥ 


IMFIL 

SMI.S1 1 

C¥!¥ 




C ¥ ♦ 

OUTPUTS: 

1. Plot 

C*4t 


2. Print — 

C*¥H 


3. Plot 

C¥^ 







— ——— — — — ——— — — — 4 n^ 

I SGL80 I *■* 

a* 

I * * 



I I I 1 

SG330 SG480 SG530 SC8S0 ** 

(Plot) <TBD) <TBD> <TBO) 

¥* 

¥* 

n ♦♦ 


* 4 t 

description ♦♦ 

m* 

SCL80 Question File 
Directory Kile *♦ 

Random Access Data File *■* 

Random Lat.'‘Lon Data File *'* 

Documentation File ** 

Sequential Lat.'’Lon File ** 


Station t Base Map < SGI 80) 

Station Parameters <SG280> 

Station Parameters <SG3S0> ♦♦ 

m* 


In tha remainder of this section detailed examples generated bv' 
th*» **5GL80** Software along with complete **0perat ionsl Procedures" are 
given . 
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ORtOINAL PAGE U 
Of POOR QUALITY 




^’e^O«C rt i •• r ' 

oar Mp^of 

1 


51 » \ f UP* 

ay ' 'it 1 warn 



V 


TTrDjrrrFrrTT^ 

:!.TFPhPI H NWI. 



^l^evi i"ii: ^ 






I E acic Ddta I 


I ) . ^oundioo Tifit a I 

I 2. 3 mole Level Tata I 

I 3. Grid Data I 

I *1. Iipapc Data I 


IE: To '.elect Data Type, User miiRt enter |T73 


'tirn Desired Data 


T ype*? ( ; , 1 or : .2 


or : 


? or : . ‘t ) 


PI w n fw 1 w ye ^ i r"n T rr*rr " '' * ' f y ^T7* ”F ^ •»■** ' 


t 

I FFCJECT DPTP CF.T$ I 


I 1 . PVC '(iVFE.S I 

I 2. F‘>E/TE?.r-t«E I 

I 3. <^vr./VPS I 

I A. ether I 


TFi De'-ired Data f.et? (1 lo D: 


ISIhGl.E LEVEL I 


I Catecinr i es ; I 
I i”Snrfac» I 

I 2-Cld Winds I 

I 3 -FreciP I 
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V i 1 

r 34. 3 1 1 

lO 4 C*i 

S'- 

’O'iL S 1 1 

1 V 1 1 

i-'Vl- -'-ESPr’K 

t 

PFF 

Ui-I 1 

?c 

FSSSI’l 

RSLSL'l 

u. 770 

*19 

csrsL' 1 

‘=^SLS21 

rVF-^F^Pf"F 

II 

PFF 

is-ro 

7C 

FSSS31 

FSLSIl 

16 773 

•19 

SSCS3! 

SSLS' 1 

^UF-*'-FSPrF 

III 

OFF 

2S-26 

7? 


:ig 


[€**ired F /per 1 Pot a East*-’ H 


»n :- o>* 1 


TT Fruit Lot /Lon Fi J Y/N ) : h 
TT Print OocuiTientat tun F* j? <Y/N>: N 



rur :-ii --"iNTF^’^CTTVfr ^TwnrrnrcrT 


lIiiLJ.s 

riot -- 'j inqjfe I e' 


ot 

Print — 
Plot 


i n^ j fe 
Cinr,le 

Si fto It* 


I evel 
Level 
Level 


Station A Fa<e 
Parameter «5 
F'aramet er 


l”ap 


(‘‘GieO) 

(sorso) 

(SG3B0) 


t .• I 


^ ' » p ♦ 
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Cieprut? Tvri»'inMi (LL^07> 

•I'Pen FloHer <LL<'20> 

C F*?n r-ioMr>r (Lt^16) 

1. ir)^» Fr I nt er /F I ot ♦ or (Ll’*20) 

^ Ce«>ir<=‘C) r»?vif.e Tvuf*'? (1 - 


1 


OWatNAL * 
OF POOR quality 


* 71 1 1 p J e F 1 ,->t Etitch r^ode)'<* (Y/^0; 1^ 

pjiUB.9-i.n,.,i hft. L-ilZ- 




»rc 


time periods evailflble are: 

Times t ( Dm OCOOGI^T ^/10/7S to *^/12/7^ evorv hour 


2 * 1/10 0 F-( 37 <J/in 
2*1/10 09-H2*1in 
2*1/10 10-152*1/10 
. 2 * 1/10 n-ie7*i/io 
•2*1/10 12-172*1/10 
2-1/10 11-182*1/10 
2-1/lCl 14-107^/10 


15- 2021/10 

16- 2124/ 10 

17- 2224/10 
lS-232‘1/10 

19- 0024/11 

20- 0124/11 

21- 0224/11 


22- 0'='74/l 1 

23- 0474/11 

24- 0524/11 

25- 0624/1 1 

26- 0724/11 

27- 0824/11 

28- 0974/11 


"9-1024/11 
.1-1174/11 
31-1224/1 1 
■•2-1324/1 1 

33- 1424/11 

34- 1674/11 

35- 1624/1 1 


36- 1724/11 43-002 

37- 1874/11 44-012 

38- 1924/11 45-022 

39- 2024/11 46-032 

40- 2124/11 47-042 

41- 2224/11 48-052 

42- 2324/1’ 49-062 


e: (Select Lat/l.onq print option for detailc'd information) 


humoer of Stations (max* 3): 


r Station htirnhers (n,n,n>: 24.34.44 

Cesired Tine Fanqe: (Fanqe: 1,491* 30,35 


01-STFT ^ 
03-I.C CLC 
05*HI CLD 
ri7*-SFPFF. 
m>TFI”F 
1 1*L'JF 
i::-i/ISICL 
15-FFECTF 
1 7 -STh-r 
19>UX1 


1- faramei or TnJTe 

+iTfjTT:or-roo* 


+ 00 
+ 00 
+ 00 
f!oq C + OO 
Deq +00 
KM +01 
In. +02 
CHPR*4 


1 .OE+00 
1 . OF + 00 
1 .OF+00 
1 .OE+00 
1 .OF +00 
1 .OE-01 
1 .UE-02 


Y Mfrui 

i:i.T-ELtV — 
04 -MI CLD 
re-SPPRE 
Oa-PLT 
10-PFU PT 


+00 
»oo 
+ 00 
In. +02 

;Ceq C+OO 


12-SFEED 
14-W GliST 
16-5FPPE 
18-TIME 


M/S +00 
M/S +00 
+ 00 

n-.PR*4 


^-4 


20 "I«X 2 


CFPR-4 


1 .Of 
1 .Of 
1 .01 
1 .01 
1 .01 
1 .01 
1 .01 
1 .01 


^ ‘.eiei t Fnramelor : 10 


ATSUKO COMPUTING INTERNATIONAL 



HUNTSVILLE. ALABAMA • USA 


4-29 


' UHIGINAL PAGE IS 

OF POOR QUALITY 

Cli««r *•< r* orptiiMi HP ref.ir«^d for Flntf»no9 (V/N)* V 
Char • *4 * (17,19,19, or 20 >: l*^ 

Select Color /L ine«.t V le for fata Fiot'* (Y/h): N 

Grid pattern <je5!rer| on plot (Y/fO* 

Dri;:ontal Line? Only • 1 
ei t ital Lines Cnl y - 2 

Dth l-ori:*. Vert. Lines - 9 

rriTT] 1 


TT^ huu'bcT of V-Fcis tick n'arts; II 


LenciTh of X*F»;is (TiiTie-<^y is) in Inropc ( .:> i n -2 . . na <* I 2 . ) : 12 

:P;L wfiile plot flata is beino cnmoMt ed . 

T?f5VTT,*I) - 22.00 

'-FPY( 1. 2) • 22.00 

'.F.PY( 1, - 22.00 

TF) '0' Tr pcccLED: 00 




Efl Pnother r.ir cime f er Cesipp'd^ (Y/F'): H 
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ORIGINAL PAGE If 
OF POOR QUALITY 


kivr-:E -fiMr I Mf> 

(Mil UN I ! 3 VUHt « f 


.UhTftCC 


C*' • I 

.u[.i 






•.♦ 1 .• 1 lyJTTn iTT: T7T?‘ TTTC' fTHTTlT 

IIHt f-COK.fi 




y./ j ■■-'v' ' ^ ■•, 

> > > > > ■> n ) ; > M ) 


u. il^ C.I1T rfri . . MOV., t983 


iHivt-sctoME r prc* 79 

^rpiiuNi 1 1 com I ricF — 

3*5 I K-D 


.UI^TPICC 


^ “M 

^ A • I 

. 0 :• '^‘ 
i o . 3 ^ 


^.. 

u. / 

K K.' ' y 


I 

t. * *. S • I. I. *4 »» t 


I ^* • nfj 

I .i . .'I 

I I ./I 


y ‘J 'rp" iTTTlV iT"iTTl iJ l v'l :;i. .t i?« ;t~c“rs 

TtME f^fK-ICiD 


< f II'/ y- .•' ..^ 

J J } 1 -^ ' -y 

N '' '> ' \ \ \ \ V ''' \ N \ \ ' \ \ \ '. \ 

■'. ' ' : \ ^ '/ '/ ^ ^ ■''•>\ ■' I ^ ') >( \/ / >f < 


s • • •' ^ ■ ■/■ •/. . / I 

> ))) ■>) i \ J 


/ / \/ / / ^ 


GMT rpl., MOV., 1903 



OHlGtNftt ” 

Of K) 0 R Q'jR'-fTf 


I 

I 

S 

, I 

UJ 

; t>MOv 4 .0 

1 C ^ <j 

I .V 

!«»*•* 

i -r . • • ^ 

I v*Ov* • t 

.4 

.>5 

.^1 

1 1 1 • i 


HVi>:crriMe i -ifk* i«^-n 

T^irillNl I.U/lt I Hi 

*•#. ••«» M 


:UFFflCt 


-r-j — 1 

1 _ 1 1 1 

' — 1 — »— 1 — 1 — 1 r 1 — : — r— 1 — 1 — 

— 1 
L_i_ 

' ! ‘ 1 

t 1 1 i 

1 — ! ! ' “1 — ■ — 1 — 1 t ~r~r~i 

i 1 1 . 1 j j 1 1 1 » i_J 

[ -4 

I 1 1 

L . _ 4^ i 1 

1 

1 , 1 ^ ^ r— n 

1 n 

1 1 1 

t t r 1 

1 f 1 i 

rn 

1 t ? T ' » ^ 1 

l I I I l L_ 

I f 

1 1 » 

1 1 1 1 

! ! * ! 

1 1 I j 

1 

I 1 

L . I J 

. r- ^ ^ r 

1 1 : 1 1 1 ! 

J f ‘ 

! ! 1 

! ! !■ J 

n 

t • 1 

1 1 1 1 1 ^ ^ 

1 

- .i. 

— w-T“i 

- 

1 

CTT 

M 

t4d 

■i 



-f— f— f 


— I L L 1 

20 ?1 21 ' :b 24 2 


-h- ^ 


2 C 


dI’ 'A ';• A *l 4'i 4i' .»» •»< 


40 


TIMI Pr.fclOP 


tHT rpi., fUiV . . 148:» 
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1^1 



I 


uf^ID t'MTrt GOFTCAKE — uRDSO 


ORrcfNAL r r*. 

OF POOR QUrtUV' 


This s«cti9n dct'^il* the “GftDSO** Grid Data Go«tuar«, fi^lou « 
ioqtcai flow o» the '’GRDdO" program ano the associated input files 
' enuirad and graphical outputs avaiiaple are given. 


.'^TH4X,L 

FC-0GP«f1 f.RDS0O,<>0),HCI-020483 uRD30 — mVE-GRID DISPLAY PROGRAM 


1 

C-|f4<r4‘fa i( .t ♦»aa%fi«a^-4*3f«a54i^aaaa4ia>4»%5f-4»a.4»^.4»if<:fc5#«a5f.^4. «(4i4i)4(4ia:4i4(aaa%-4> 


Cf 



# m 

1 

C»* uESCPIPTIONj 

Program 'GRD30 

' processes a user selected 

« 


Cl* ♦« 

Basic or Derived data group and generates a 


1 

c ♦♦ 

printed output 

or contoured plot. 






414^ 

1 

C 



¥4f 

1 

LOGICAL FLOUi 



4t4F 


C'l*^ 


1 GRDBO 1 

4n4 


C '♦*•♦* 



¥4 

1 

c 


1 

¥4t 







c ■«* •* 

1 1 

1 1 1 1 

4t4t 

1 

c*t 

GRteO GR230 

GR330 '.R4BCI GR5S0 GP680 

¥ ¥ 

1 

C 

(Print) (Plot) 

(TED) (TBD) (TED) (TDD) 

¥ ¥ 


C 



¥•¥ 

1 

DATA GROUPS 1 

t . Basic 


¥¥ 

1 

C ► i* 

2. Derived 


•f :¥ 





¥ ¥ 

j 

C«‘i* INPUTS! 

Arrav Filcnn 

Deser ipt ion 

¥¥ 


«* 




■¥¥ 

1 

C:t^ 

lOFIL ?CRD80 

GRDSO Question File 

4f4i 


r: - -•« 

IDFIL «GRDDR 

Directory File 

¥4c 



IRFIL RG6S11 

Random Access Data File 

¥¥ 


/ ♦ 

IBFIL RGLS11 

Random Lat/Lon Data File 

¥ ■¥ 


*. a 4* 

ISFIL SGDSn 

Seq. Documentation File 

4t¥ 

• 


IMFIL SGL311 

Sequential Lat.'‘Lon File 

¥ ¥ 


C 



¥■¥ 


OUTPUTS: 

1 . Print 

GRID Data (GP180) 

¥¥ 

^ _ 

C 

2. Plot — 

Contour GRID Data (GR230) 

¥¥ 


Cr ♦ 



¥¥ 

- 



I 

I 

I 



In the rQfnaind€r of this section detailed examples generated bv 
the **G»*^DS0** Software along with complete ** 0 per 3 t i onal Procedures** are 
g i v^en . 
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I 


ORIGINAL PAGE 18 
OF POOR QUALITY 


?n^TT< I S _^rV : l^'v r-TfTwAr e' "■ 



>L’ ,60 




^ ' * “ • «M 

[TMecl 


^nodoH 

1 Fas 1C Lat.i i yowc; :f | 

1 1 . 

Soundinq fato 

1 

1 O’. 

S inq Ip L evp 1 r ata 1 

1 3 . 

Gr id Data 

1 

1 

I.Tiaqe Fata 

1 

1 Type. 

L's^r nnjst ^nter 


ype? ( : 

.1 or:,^l or: ,3 

or : , d > 



I FRCJfCT rOTA SETS I 


I I . rVE/PWEES I 

I FVE/SECPI^F I 

I ?. PVE/VAS I 

I *1. Other I 


Cesired Cota Set"? (I to d>: ? 


OF ID I 


I Cat Poor 1 <?«; ; I 
I I “Fas 1 C I 
I C’-Oerivpd I 
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ORIGINAL PAQC H 
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Ce^jred Gdtc* Crnui*'? H 1o r>: > 



Sdlf*!! ite 

^ C^sired Ea^ir Tata Grour*"? T': * 

rTTdtd R-L/ L T R \M T P ~ g :~r 6r. r-T7i. r T' ^ T >V T 7^,m~ ' mBw T iti. : 

^GPSn RGLSn 06 niR 09 SGOSn 5ni.sn '>0 15 C72 CJJ f«S THESIS APR 

?GRS12 RGLSI? 05 020 09 SGDS1? SGl.Sl? 1A 12 cno AVF.-SESAHE I V2 APR 

•RChCY PFILEl 01 001 01 SGDS12 PR'Cl OC 20 20 nni BCE'S GRID C'ATA I^QY 


m Cesirtj-a F.^per nnent Data Fas^'^ <1 I " 30): 




Olspldv Cata Pocuniant at j on Fao^? (V'N>* V 

H;F>' PPIP-fET ECCl'HE'MPTICIt FfttF FfF T 




3 ; 


•-.n ' f'l' • . C’t 'Ml 




t •. »i . f I 
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ORIGINAL PAGE IS 
OF POOR QUALITY 


>-ri CL> -tK'.r,' 


miEHaiiyr c»fj 








1 1 




I r inT '.on Tour 
Plot /Cent CMjr 


-* OFIC 


r e» t rt 
Fill;) 


(OF 180) 
< f;F?80 > 


Dos 1 red Ciitnui Tvpp? (1 - P); ^ 

' CgYIL&lJ 

HP-2606 Line Printer 

. HP-2623 Craphics Ter»?iinal (LU^60) 

. 68-26*17 Graphics Terff.inal (LU^O?) 

HP-S872 -l-Fen Plotter (U>20) 
. hP-9872 8“Fef» Plotter (LU<*'18) 


Cesired Cevice Type'* (1 - 5): 2 

^ l^ultiple Flot&--(Fatch Hode>7 (Y/N); V 

data tor the ^VE-'rll'rPPE T eyp ecLiQient »s tpllows: 


j)-FPPPHS: 1- U kind 2- V kmd 3- Teinperature 

•1- Pel Hum 5- Heioht 


0)-l.E(/ELS: 1- SFC 

2- 1 OOOmb 

3- 950mb 

‘4- coCmb 

5- 850mb 

6- 

7- 760mb 

8- 700mb 

9- eSOtrb 

10- COOmb 

1 1 - 660mb 

12- 

13- “ISOmb 

H- *100mb 

16- 360mb 

16- SOOirb 

17- 260mb 

18- 

19- ISOmb 

20- lOOmb 



• 



3)*TIHFS: 1-10/1 100Z 2-10/H007 3-10/17007 ^-10/20007 6-10/ 

6-11/0200Z 7-11/nsooZ 8-11/n800Z 9-11/1100Z 


‘d (18x12) (Hole: Select Lat/' .ono p»‘in1 oniion for detailed intormat 


! < M 
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oe- 

fconrp : 

07- 

7S0HF ; 

fiC- 

700KF ; 

00- 

»:.S0PP : 

10- 

0 

11- 

SSOHE : 


SOOPF : 

1 

• ISOHF : 

M- 

dOOrE : 

15- 

; t 

16- 

30'iHF. : 

17- 

DDOPF ; 

le- 

;?U0HF. ; 

10- 

lOOr’E : 

:o- 

11 


1 


Dffired Level •>' % (I to tO)*? (First .Last . Tncrement) : I.L’O.r 
H Co You Uf»n1 Pio'ted Vectors'? <V/h>: Y 


: — • r«rf( iT.p i or Tnd (’^enu 


ID 

•TF 

TF 

TF 


01-U UINC 

H/S "+00';1 .in-'^riD 



]l7r +00 

1 .01 

03-TEPP 

Deg C+00: 1 .OP+01 

Od-RFL hUn 

7. +00 

1 .01 

05-PEIGPT 

GFf ♦00;1.0E-^00 

0F.-SPGFE 

+ 00 

1 .01 

07-FFPFE 

^00: 1 .0E-*00 

ng-PPPFF 

+ 00 

1 .01 

OO-SFPFE 

+00:1.0E>00 

10-SFPRF 

+ 00 

1.01 

11-SFPFE 

+00:1 .or+on 

1? -SPORE 

+ 00 

1 .01 

13-SFPFF 

+00: 1 .OF+no 

U-SPPRF 

+ 00 

1 .01 

15-SFPRE 

+00: 1 .0C*00 

IF-SFPFE 

+ 00 

l.Oi 

17-EL PHK 

CHPR*d : 

IF-ELPHK 

ChPR -d 


19-ELPHK 

CHPF-d : 

?n-BI.PHk 

CI-PR-d 



ID U \ V Components (n.n): l.t 


Co You Uant Plotted or Contoured ^rolor Porameler'? (Y/N): 
Cesired Parameters'? ( 1 st , end , 3rd . . Ptti>: *4 
Plot or Contour Fntire Grid (1F1,1?>‘? (Y/H): Y 
GeogrephiCv^lly Plotted GRIDS Desired*? (Y/N): N 


1 


M Plot GPn-PniHT Locators '> »Y/H); Y 

Is GRID Point (1.1) in the Ijppei — Lett (Y/H>: 


‘IT.' il while data lo being processed. 

FTo t F ar amo t er Values? (Y/h): Y 
TP Parameler ('ontouring Cesired? (Y/H); N 

Program Gerierated (‘ontours Desired? (Y/f^); Y 

( Col nr Codes 1 

1 ) FLACV““( ^T FCC ■( 3 TTjKfrF‘“ 74 T up 


:o) 

13) LCH6 DPSH 


Line Styles 

■nrfcnrra“* 

(d) PPSH-PCT 


<*;?>■ ThCrpT DGSH 
(6) rPSP-DOT-DOT 


I ‘ ’ 1 1 i • ♦ 
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ORIGINAL PACE 13 
OF POOR QUALITY 





4 I .C» 




4-I 


77. y 


^ 8.9 


9 - 5.6 


GP'llMC.r*. »3c^M8,12i P) o» M , I 1 n rnrUl^.l''') C lr»t»n.» 



ORtttNAL PAAp 
Of POOR QUALITY 





.t.Hhl I 7^ 

I ».»•<•• if Urn £ 

• i 


ukrui c ukiii (n |4« Mi-fc' iM-ii is;»o 

••i ON • !<%*M C hI t - 1 li 

*^lhT k . ‘ • i- 


HUNTSVILLE. ALABAMA • USA 









ORiGfNAL PAGE 19 
OF POOR QUALITY 



*? V'*^> I'-.' '•;. .'••>:'? !'••' ? ei.7 

t / ♦ / ^ / ♦ / ♦ ^ 





• • • I »• » ' 


t • 4 I > V t • I 

. • » • 



..•».* ■; i I ; ■ r 
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;/iMvr.-;f :nHt * umh mt ».♦ imu i*«-n »»?<* 

til • • I Kf I •■Kfc >f mKI I • <f.kl • hI.1 - I H 

>» ^m m ^ m » i * ^ .» L .#.*• #-* . 4*^ ^ -4-1 ^ 


tf 


• 4 t. 

r’ 

i" 

. 

•• t 
^ f 


0 I 

► ♦ 4 


« r‘ , ^ 

ipL, 

#. 4 ? 

♦ - # P 


V «< 

♦ 4 


4 

< 4 


I I 


•s 4 

♦ ♦ 


4 4 


4>-i^ 4^ 4^ 4 ' 


7 --1 

4 4 


4 ' 4 ' 


4 ^ i; r 

V'* • ^ 


*•’4 4 -- ♦• ^.4 4 4 •• ♦ 


. 



r I 

b. 


• 4 ^ ;• 


-2 


•t . 


4 

4* 

4 ■ 4 ' 

"4»- 4 4» • 

♦ ' 4 ' 

4 

4 

1 

4 

»‘.V 



R 

4 » 

‘ <9 - a ^ R 

4 . 

1 Z 

9 r 

y 

« 

4 

4 

-f 

♦ 


a 

4 

0 

t 

0 : 

4 fi— 

V‘ 


y 

4* 

i 

4 


♦®-r* 

- 1 ' 

4 - 


2 .4 
4 ^. r»- 

-2 ;rfX'' 


4^ 

4 ’ 

4 1 

r- 

;•’ 

• • 
4*** 

-j 

♦ 

-8 -9 

4> 4 

-.■*»!- 2 m/ I- 2 

4 f 4 -4 4 4 

2 

4 •• ■ 



;‘ ;* 


4 


l'< **■ 

4* 4 " 

4* 

4* 

♦ i- 

-IC •, I 


-it 

.12.;!- 

-2 -» ’a 


-J- 

- 4 J- 


1 • 


V . »«r» i 


• » « I ♦ . -• 1 1 

.U ’. -*.'l* - t.J 


r* 




N 



.• * * ‘w- "* 


V II -. 

' '•* c 

‘ - , r-ifc "*" 

' "~ZT'' f 


r 

' r 






-I .1 

.> 

4.S 
b.i? 
8.9 
10.9 
12 9 

14 .? 

10.8 
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I 

J 

r 

I 

r 

r 

i: 

r 

[ 

I 

i 

I 

I 

] 

1 

1 

I 

I 

I 

I 


OmOINAL PAGE IH 
OF POOR QUALITY 




n*.»h I I iiH •* ^ 

*t^:»okr • i.p* pmi^i I ai'i ►. *c»i • i^om 

\ 


• • • .‘I** IM* 1 4 i , ^ 

i Mi I - I ^ #•?»••• 


' \ 
t \ 




I 




j. — 
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C • •’,' 
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C* O w f**! O *'••! 
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IMuuE DATA SCFTUARE 


IMG 80 


ORIGINAL PAGI; !S 
OF PDOR QUALITY 


This section d«t»ils the "IMGSO** Imdac D»td Sottu^rc. 8 «Iou » 
logics! Flow of the “IlIGdO" program »nd the sssocisted input files 
required snd graphical outputs available arc given. 


C** 
C«"*‘ 
c *♦ 

C 

c** 

c*»* 

C*'* 

C+'*' 


FTN 4 }<,L 

PROGRAM IMr.» 0 < 3,90 ),ACI-0 n 163 IMG 80 — AVE-lMwf.e DISPLmV PROGRhM 

Program 'IMG 6 U' processes a user selected 
Satellite or Radar data group and generates 
a Color Intoge Display. 


DESCRIPTIONj 


LOGICAL FLOUt 


IMG 80 

I 


* * 
:4i^ 
4t ¥ 

■■¥ ♦ 
¥^ 
■¥ M 


C^'¥ 






— 

¥¥ 



1 

1 

1 1 

1 

1 

M¥ 



IM180 

IM260 

IM330 IM480 

1M580 

iMseo 




< Image > 

t Print ) 

<TBD> <TBD> 

< TPD> 

t TPO> 

♦ ¥ 

c 







'¥¥ 


DATA GROUPS > 

1 . Satel 1 ite 





C !»>•» 


2. Radar 




¥ ¥ 

C*:*< 


3. TBD 













¥¥ 

C'¥4. 

INPUTS: 

rtrray 

Fi lenn 

Descr iption 




¥ 










lOFIL 

?IMC80 

IMG80 Ouection 

File 


i¥4 

C>¥ ¥ 


IDFIL 

mlMGDR 

Directory File 






IRFIL 

RIGA41 

Random Access 

Data Fil 

ig 

¥ ■¥ 



ISFIL 

SIQA41 

Documentation 

File 


¥¥ 








•¥ ¥ 


OUTPUTS: 

1 . Display — 

Color Image 


< IM180) 

¥ ¥ 

C '^>•1 


2. Print 

Shaded or Value 

Image 

< IM280> 

¥¥ 


j ¥¥ 

(^4ci|(4t4c4i4<4(4c4n|(4u4(4(4i4(4c4i4ti|(4(4i>4<^4(^4t4(4(4t4(4(4(^4(*4(4('*f4o|i4<4(4<>4(4i^4(4(4(.4is4(^4«-4(4(4(4(*4i4(*4i4(4i4(>4i4t:4( 


In the remainder of this section detailed e?< generated by 
the "IMCOO” Software along with complete "Operational Procedures" are 
given . 
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ORIGINAL PAGt *3 
OF POOR QUALITY 



I 1. Sound inci Data I 

I 2. lincile Level Data I 

I 3. Grid Data I 

! Imaqe Data I 


jTE: To select Data Type, Lser must enter [T7r^ 


IDTri) Desired Data T ypc*? ( : , I or : , 2 or : , 3 or • ,*4 ) 
^UbL ,60 
: H 



T~ ■ 


I FFDJECT DPTA SETS I 


I 1. PGE/PL'FSS I 

I 2. PVF/SE‘^rDE I 

I 3. Pt/F/UPS I 

I *4. rther 1 


rTETj Desired fata Set? (1 to -I): 1 


II-ipGE 


I Cateqorjes: I 
I 1-Satell.te I 
I 2-Fadar I 
I 3- TED I 


I 
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(SLl©[ 


ORIC'NAL PAGE IS 
OF POOR QUAUTV 


*IGP*41 01 '102 07 nooOO 00000 SICO*!! 1020 1020 01 Tl’'S-2 PVE*! PF 

HGPOr? 01 '101 01 00000 00000 SIQPMl '02-1 102^ 01 SrS-2 VTSSF nVE^l PF 


c 1- 


Le?. ireii Catn ( 1 


to 30); 1 


TFi Ci^pla/ I fer r PC iifT’i^nt.at t on (Y/N>: Y 

, TOnr£1f!-:hl l.|■ClpEl^imTKH pac r FC K CFT r,I?FLPY fTTTTO: 

I: _IMPGE GPTE A 2*1 75.. 


2 


11-PGE^ PFE SEFPFPTFJ FY FIVE" 1”IM'TES' 

tike FFRICT CCVEFED is 2102SS TO 213^*11 

EPCH IKPGE IS 1o24 X 1020 PIXELS 


3 

• 

•1247S' 


SCENE FPPPKFTEPS 





1 

‘12d75 

^2^75 -12475 12*175 

-12-175 

42475 




* 

2 1 02SE 

210756 2 

1 1253 21 1750 2122^7 

2127-14 2 

1 324 1 




i 

2503 

2505 

2506 2508 2510 

2511 

25 1 3 





S05H 

9052 

9050 90-18 90-16 

9045 

9043 





EtlKY 


.NPVIGPTICh PPPPKETEPS FOR 4/2*1/75 





ETIKH 

SEKIKP ECCEM 

CPBIhC 

KEPl-P 

FEFIGEE 

PSM 


19751 M 

0 

-1218826 778 

928 

^6211 

15 

>3405 

276' 


CECLIh 

PPSCEH 

PICLIIS NPVDPY 

SPINP 




£837^8 

193H35 

7300 19751 H 

600000 






DEGLIL 

LIMCT 

DEGELE ELETOT 

FITCH 

YPW 


FELL 



200000 

801821 

182230 15288 

-1930 

0 


0 


t. 

122S01 

20273-1 2 

05800 210258 21 1750 

212247 2 

12744 213241 

215800 

L.UL, 

3 

13m6 

12311 

12-162 11672 128-11 

14232 

13031 1 

1 114 

12306 

13 


^ Proceed or Restart? (F/9): F 


* « 


• 


LPiis - iNin n ^myr 


iramH 


~I.PY FP 


iUBLQa 


« « « •!» 
• ♦ ♦ ♦ * 


ItT'dqe ■ •* '..nior 
Print -- IfTifiqc 


[fp^qe Displays 
(Shaded or Value) 


(IK180) 

(IK280) 


i7] Desired Output Type? (1 " G): 1 
Ex am me Iitiaqe Frames? (Y/M): Y 
□n '.elect IfTiaqe Prarrie? (1 or 2): 1 
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ORIGINAL PAQS IS 
OF POOR QUALITY 


.kCI HKtliie VI Ilf , / • ^ 

♦i! CIOFL^YFr 

e Aejniini:* IiTitu'itr FraiT.ffs*? ^Y/H>: v 
■rD IrriHci)? Fraffi»“? M ctr ?>: 1 

I^F --I nCFLfiYF.r 

E?1 txamne Frart-es'^’ (Y/N); !• 

FlI Load I(TidCi«=> Fron^«j? (V/h*): y 

FEl teJect Ia:age Frame'? <1 or 2): ? 

l Frame F i?e < 1 in* 19? . c 1 l.^n (y/N)* v 
^ 

CCLhT VPLLES 


AhNELS 

VISIELE 

IF 


vail able f*ir thp 
(J>’T ^/ 2 *l/ 7 ‘‘. 2 -* 2 1 n 7 *^.f=. 

'JKT •l/2‘l/7S 2', i7f,n 

Cf^T 1/2H/75 6--2127^‘1 

OriT *I/2^/75 


-21 12f.3 
-2122*47 
32*41 


-2 


t'o 1 low 1 no T I me'; ; 
Af^T ‘ 1 / 2 -^ / 7 S 
Gf”T • 1 / 2 d/ 7 '^, 

0 (^T * 1 / 2 * 4 / 7 S 


te: (Select Lat/l.onq print option for detaiJoH information) 


I uf 


'■ ' I lO 
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ORIGINAL 5 
OF POOR QUALITY 


■j [esired Titni? Fftriud*^ M- 7); \ 

J LT] Cesired l^agnjtude'? ^-n to »n>: ~l 

Print Cplion? M -FFX . . ?-VPM. ) • ? 

TTT] SpJect F!nother Iiro^je? <Y/P): •* 

Continue with Case: P\/E/FV*?S ^ ^V/h>; h 

TTm Another Cola "Pype Desired'? P:.Y nr’.M) 

)l7^r;60 

••Ti.Fh CN ?CFT KEY CISFI.PY 

■E V . 0 

• p^ e : o ? rn E rOT F L ' L T E[ i 
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(200 


) 






— rs. 

— ^ 
• — m 




ORIGINAL PAGE 1$ 
OF POOR QUALITY 




% 0 m mm mm H H H H IT ~ 


•• •* •• 




>>*mmmmmmmmm^y^* 

mmmmmmmmmm>^y>, 




o 
» q» 
« N. 

> o ^ 

o m 




9 k ir> 


£ 

O 


? 


L 

a. 


9 . r> 
9 k Of 
9 k ^ 
9 k « 
« 9 k 
0 » O 
CD K 
O «9 
OD m 
CD ^ 
CD f*l 
CD Of 
CD — 
CD O 
rw 9 k 
fk* CD 
O. K 
k 9 

rw m 

fw "9 
K n 
K fC 
K - 
N O 
«9 9 k 
k 9 CD 
k 9 rw 
wD YD 
^ ir> 

2;:; 

22 
^ o 
m 9 k 
m CD 
m fs. 
r> Y> 
r) m 
r# kr 
r/ f*> 

10 fkl 

r) — 

m o 

^ 9 k 
^ CD 


•• M •% mm •mmmmmmm^^mmmmmrnmmy 




mmmmp 

mmmm> 


> ^ ' 
> > • 


:5; 

I > ' 


> M M 

552 


55 


5=" 


U. 4 a. U. 
4a. lA. lA. 


‘ > u 




•-• > 
> > 
> > 
> > 
> 


>55 
= 55 

mmmm y 
mm mm y 

?55 

555 

522 


4 a. 

2 !^ 

> 

> •- 

55 

25 

> > 


> 
> 5 
52 

U 4a. 


5>55========= 




^5 
« > 


> 

> > 
> > 

52 

> « 


> *-i 

> 

> > 

> 4A. 

> > 
> 


4^ 4rk 
4 a. 4a. 4A. 4a. 4A. > 
4a. O. 4a. 4a. lA. 4A. 
4 a. A. O. 4a. 4A. 4A. 
4A. 4a. 4A. 4A. 4a. > 
> > lA. A A 4 A. 
M > U. A X A 
•« > A A X X 
*« > A A A A 

= 552JS5 

y y mm mm m* mm 


y mm »m mm t 
y mm mmrni 
y mm •% mm ( 
y •% »m »m i 


A > •« > 
A A > > 


^ ^ ^ ^ ( 


AAA 
A A > > 
> > > 


•« M M > A A 


> 

> A 

> A 
A A 
A A 
A A 

> A 

> 


> A 

- •mmmy y a, 

•* •« M > A A 

•• •* > A A A 

M A A A i;. 

> A A A A > 

A A A > > »« 

A A > »« 

A A ^ 


•r > 


A A A (k 
A A A X 


A > • 

> > 


!tS£5 

A A X X 
A A X X 
> A A A 
M M > A 
•m ^mm y 


> mm -m 
A > •<« 
U, > mm 
A A »« • 

21 


9 Y> 


« 

<J 


• fO 

• CY 


9 

Z 


^ O 
ro 9 k 
m CD 
ro rs. 
r> 

rc ID 
ro kT 
r» fo 
r> cc 
r> — 




> > > mm 

> > > > 


a 

o 


4 » 

c 


fY 9 k 
Of CD 
fY fkw 
Of ^ 
fY ID 
fY ^ 
fY ro 
fY Of 
Of — 
fY O 

— 9k 

— CD 

— O. 

tm «Y> 

^ ID 

— -9 

— r> 

— Of 


> > > > 
> > > > 
> > > > 
> > > > 


•- > 
> > 
> > 
> > 
A > 
A A 


>>>>>> I 
•^ > > > > > I 


.mm •mmmy 


> > > ^ . 

> > > A I 


> •-» 
> > 
> > 
> A 
A A 
A A 
A A 
A A 
A A 
A A 
A A 
A A 


55551 


• > > > > 
• M > > A 


^ 5>5 


A A 
A A 


:2 


. A A 
. A A 
> A A 


A A 
A A 
A A 
A A 
A A 
A X 
A X 
A A 
A A 
A A 
A A 
A A 


p- > > ^ > 

> A A > > 

> A A > > 

> > > > > 

> > > > A 

> > > A A 
M > A A A 
»« > A A A 

> > A A A 

> > A A A 

> > A A A 

> > A A A 

> > A A A 
A A > A A 
A A A A A 
A A A A A 
A A A A A 
A A A A A 
A A A A A 
A A A A A 
A A A A A 
A A A A X 
A A A A X 
A A A A X 
A A A A X 
A A A A X 


i. 

A 


9 k 

CD 

fk» 

yO 


to 

Of 


•- > > ^ 

•- > > > 

mmmrny y 

•^mm y y 

mm mm mm y 

mm mm mm y U, U, 

mm mm mm mm y y 
mm mm mm mm y y 

mmmmmmmmyyu.i^ 

25552 

5522 

• > > A A 

> > > A A 

• > > A A 
I > > A A 
I »« > A A 

> > > A A 


A X X X X 
X X X X X 


_ A > 
A A > 
AAA 
AAA 
A > A 
AAA 
AAA 
AAA 
AAA 
AAA 
AAA 
AAA 

> A A 

> A A 

> A A 
AAA 
AAA 
AAA 
AAA 
AAA 
AAA 
A A X 
X A'X 
X A A 
X A A 
X A A 
AAA 
AAA 
AAA 
AAA 
AAA 
AAA 
AAA 
AAA 
AAA 
AAA 
A A X 
XXX 
X A X 
X A X 
XXX 


> «-i - 

y mm .m - . 

ymm^-- 
A > • 

A>*«-- 
A>-^-- 
A>--- 
A>^-- 
A>«-- 

O. > M - - 

A A M - - 


A > 

A > 

A A > 
A A 


5 = : 

A A > •« * 
AA>-«- 
AA>-^- 
A A > - 

A A > •• - 
A A > •« * 
A A > •« * 
U, y mm 
A A > *« - 
A A > M .% 
A A > »« •« 
A A I* > > 
A A — > > 
A A A A > 
A A A A > 
A A A A A 
A A A A A 
A A A A A 


X A A A A 
“ X A A A 


:==5i 


X X X X X 
X X X X X 
A X X X X 
A A X A X 
A A A A X 
A A A X X 
A A X X X 
A A A A A 
A A A A A 
A A A A A 
A A A A A 
A A A A A 
A A A A A 
A A A A A 
A A A A A 
A A A A A 
A A A A A 
A A A A A 




X 

XXX 
XXX 
XXX 
XXX 
A X A 
X A X 
XXX 
XXX 
XXX 
XXX 
XXX 
X A A 
A A X 
AAA 
AAA 
AAA 
AAA 
X A X 


X 

X X A A A 
X X A A A 
X X X A A 
X X X A A 
X X A A A 
X X A A A 
A X X X A 
X A A A A 
X X A A A 
X X A X A 


> > •% 
> > *^ 
A > > 
AAA 
AAA 
A A > 
AAA 
AAA 
AAA 
AAA 
AAA 
AAA 
AAA 


^•22 


> M •% - 
>>•-••% 
^ mm y mm 
y mm mm mm 

4^ M M •« 

a, y mm m 
A A M •« 

A A M - 
A A M - 
A > > 


X X X X X 
X X X X X 


SSSS2 

SSSS2 


A 

AAA 

AAA 

AAA 

AAA 

AAA 

AAA 


•"5 = 


A : 

A A > • 
A A > 


A A ^ •%*»•«•* 

■ > M M > M 


A A : 


A A > > > ^ M I 


X A X A A 
A X X A A 
A A A A A 
A A A A A 
A A A A A 
A X A A A 


A A A > A 

2222225555 

AAAAAAA>>> 
AAAAAA>>>> 
A A > > A A A 
A > > A A A A 
A > > A > A A 
A A A > > > A 


AAA 

AAA 

AAA 


> 

> • 
> > • 
A > • 
A > • 
> > • 


>0fP»9IDk9KCD9kO«.0fr»9ID^r^€D9kO*>0lfC9IDkaKA0kO^fCI 
— — rYfYOfOfOffYOfOf<Y<Yr>nr»( 


l 9 IDk 9 rYCD 9 kO^ 0 fn 9 lDk 9 K( 

»fcr>nnfon 99999999 
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? 

% 


V 

0 


i. 

0. 


a 


• 

f 

m 

Z 


^ • 


r> ^ 
n ^ 
n in 


f*> <M 


ft - « 


a 

o 


L 

ft 


ORIGINAL PAQC (S 
OF POOR QUALITY 






CM ^ 
M • 
f< K 
<N ^ 
oi m 
C4 ^ 
C4 n 
ot m 
01 — 
oi o 
- ^ 
- « 

— fw 

— ^ 

- m 




























• €4 


ftp 

N 

m 




^9^i»9^CD«9^g»9^9^ooooeo^ — (Mror>^inin<«««««^^^^rwK« 


*o^^<^ 4 »^eooo«o»e< 


— — — — — — — fYOIOIC^CMOiCil 


I 01 I 


I f*> I 





PT ▼tf>n^^^inininininin^t‘kr^ — — 












^««ft9^«^9^o«o»o-.^mr)ro^^Yinin^^^^NN^N.K^ininir>ir>Yinno4oio«<s«(BOQ»obq» 




i9O«S0ICa0|0|0|O««T^r4Oa>(M«A«0DCW'^O^.9OC^«0^0i^^^O<«<«0D4»««^^*«^^^Q»^O4q0Q> 
•jftCbO»rO<^^ 9 ^Cp•OOO^l^r 4 nr^Y^lr>l^^ 6 «^^ArvK 4 ^K 4 DQbN‘^lritnY^^^ — r 4 *qBijD^«CD 9 A« 






0 ftp<)» 90 l 0 i 0 |« 6 ^ 0 *<i 4 r •^ 4 »(WOO|OOtNA<»ODrY^'^ y^^« 6 ^o<o«n^ 4 >od^ 

t» 0 < 9 tt 9 ^•^ 9 ^< 9 ^<P• 0 ^ft• 0 •»(^|ro^^ln' 6 *«^f^K 4 DNa>fVOD« 9 rvKKrv^ln« 4 l««^^ — 9 ^CD<B«^<SttCDQ 0 


•^<Xp•l> 90'9 9 ^<^ 9 ^^OOO•^C 4 r 4 f*>vri^K^.K«I»ttKO<BO•Aa»<S<l>««p^^«« 99 ^ — a»C»a>iBa> 9 <l) 4 & 4 D 


909««Y9<M99«9«0«9090«^0/^«6T0990^^^0>6 0ltt^Y9«<p04^00|O^^^Oa>09 
O 940 9 . <»««^^ 000090 ^ 0 iri^in^NN> 90 NN 9*9 4 D<lPArvf\.>^ 99 ^inin^^ 99 a><B 90 »<]>QDfl» 


9 «^*l> 99 ^^« 4 >O 9 eT•]& 049 ^^^^«C»<^OCD(^ 9999 O^^O« 4 p^ 6 (Mr^ 1 r^▼O«NOqDO^ell> 1 rCD 4 >a>^ 

^•^•»«««9^<p•o<^«oo^^•»i^for^ln^^f^^>«KK<B9ftp9rvrwr^r^•^««^9ln^(Moa»990«»9Qbc& 


<^9•<3»0»««9^^^9<^•C»OO^^<M(M^mirl«6SPN.KKK4DCD0»«rvK^.^%•«9^>9^^>(^|O0»0l>99«B4»tta» 


I ^ ^ O «D 9 
^ CD CD CD CD 


0ir^<»a>0i0i9«^9<^eooc^f4Ooc499<^«c^0f0i0i90i90i990i«0i9«of^<^90if«Y<^TO^ocD 

a^^*»«9s9«i»9^99ooo^^<^C4r>9vin99KrwKrwrwr^rwf^.rwN.9rw999ioior<^ — <^•99o^af«4Doo 


9 «CpOid»oi««oi 9909 e^ 9 (voc^«^ 099 a>oiOi 9990 #^'«ooi«AM(SC»o» 9 >^^a» 9 (N 9 ^^ooo 

a&<^(l^«^90D9^^<^c»oooo^<^C4<^ro9^^^^Kr^NKK(^«N«9^•r^^.9<i>99mno99v<^ll>CDQ»a*o 


0 <^«DOIQD 9 <M<M 90 l<^<r 099 (^(^YO^e 090 aD 999990 M(> 099999 (^C» 9 ^ 0 ^^^ 9 T 099 
,Xp^QD 9 C» 99 ^ 9^9 9 > 0000 »>^C^Mm 9 ^in 9 «/rwN 0 . 9 Nia»K*BKfwfte^^K 99 r*) 0009 «^ 0 »OK« 


<MO& 000 ^ 0 |OICM 9 ^ 0000 D^OIOI 9 TC^^^CDO^OlOlOi 9 «« 0 « 600 ^ 99 CD<^ 0 »OO^^ODr^ 090 CftO 

^o>g»a»al•^^^^ 9 ^ 9 oooc#^^<^f^^)^o^^ 99 KKr^CDrvl»KCDa»Krw««<AK 9 '^ 1 r<^(^ry^ooD«<sdo 


oimoroifl»oioiOi990ioo9^o«Aoor409(^fY09CDOi999o^o90ivo»oiT9099rY^cyoi(voio 
<yv^*» 9 ap^ 9 v^ 9 ^ 9 ^ooooe^<^c^f>) 9 vinio^ 99 Kn.f^K 09 iBCDN.K 9 ^K 9 in^nr>r>fM — 


<v 9 ^oioioi«oi 990 ie 9 ^^oi 9 T^CMe . 0990 j»oto«^ 90 ^o*«<>i 90 » 90 i 9 ^o^o 9909 (^o 
(>« 9 ^a> 9 ^ 9 ^ 9 CD^^ 9 ^Oe^OO^^<MC 4 m 99 ^ir)l 099 K 9 NN.€DOOfwN. 9 ^^l 0 l 0 ^ 5 r^Yr) — 09 ^ 9^9 


OI<^0»OI90f99909e9V^(^00<^C^O^<^900^.M99900090l999«<^Vft<^900CO^O<^ 

99 ^«sa^ 9 i^ooe«o«vo^oo^(^r^r)m 99 ioi 09 ^ 9 Kr^r^KaDa>o%^ 9 « 6 in 9 in^^in 99 c^ooo«^ 


a><^a>o»CDCvcv99<^oie9CDTtte^tt^099900ftft9<^c^9^^9<^09<^9(^90ooe^Oi9oaD 

a>«^«Aa >09 9 <ab 9 ^ 99 ^o 9 ^ooooi^r^ri 99 ioin 9999 KN.N.Niv<DrwK 9 ^tf> 9 V)^ 99 v^n — ooo 


9i^oroiCDOfOiOi9<^9OO9«O9ov^O9^oo99^O4999Oi9Oi9O9Oi9<»99999i0a»9efM 


) o 9 9 ^ m 9 9 

I 9 9 m » o 9 


ooio>oi«»90ic»90ioioi9irY^oi90<^OTr^990999«oic^OiOiQ»oe^99oe^9a»9TCD^«o 

4 » 9 < 999 (iD 9 a»^ 99 ^ 9 ^ 000 e»»^C 4 r«> 99 inin 999999 rwKNK^^«)inin 99 ^ 9 % 9 ^ 9 f 4 fYOe 


cDrwofOi<D«oiooioioioie^^^ 9 r 4 e 909 «^ 9 ^^^ 0 ioi«oioi 9 ft^vdoooi 00909 9 ir<^ 99 o 

09 •^ 99990 Cp 999 ^ 9 »OeoO•-^ 0 |CM 9 ^lnln 9 « 69 N^. 9 KK 999 ^ 999109 ^^ 9 ^^ ^ro — OO 


<^rwrvoi 9 «<Y« 90 iCDOiOf 9 oo» 9 <Yoa>c^ 9 <^ 999 «fioc^ 9 C^ 90 i 90 ooooiftYOoo^ 909 a)o 

99999990 > 99 C» 99 ooo«-^<Mf^r> 9 in 99 ^ 9 KCftKrwKKK 9999 *«in 999999 nr 4 ^oo 


4-54 


i 


ATSUKO COMPUTING INTERNATIONAL 
HUNTSVILLE. ALABAMA • USA 



OWOINAI PAGE « 
Qf pOOA QUALlTV 


Oi • 


- 

A A VI A A 

- • 

A A lO V> A 

•» K 

A m VI n A 

* '40 

A A A VT A 

— m 

fw A V> A A 

- ^ 

rw A A A K 

•- ^ 

fw rw A A K 

— ^ 

K #w A 


K K A K A 

— • 

rw fw K K K 

• ^ 

rv K K N N 

• « 

N A K K K 

• K 

A A A A A 

• ^ 

^ A m A A 

• m 

A A VI A A 

• ^ 

A A A 

o r» 

A A V) A A 

• ry 

A A m A A 

• ^ 

A A VI A A 

• • 

A A V> A A 


A A V> A A 


A A ^ ^ 


A in A A A 


A A m A m 

<^ ri 

A v^ m ^ v> 

‘^ ir 

A v> m m m 

^ w 

V) m A m ir» 


m v> A m v> 

^ — 

m r* v> m A 


A A n A A 

« ^ 

A A A A A 

o» o 

A A A A m 

O K 

A A m m m 

n» 

A A v> v> r# 

« ^ 

A A m A A 

A ▼ 

A A m A A 

A m 

A A A A A 

• <M 

A A A A K 

A «> 

A A A A K. 

A • 

m m A A 

K A 

V> A A A N 

N. A 

A A m A N 

K 

A A r» A K. 

rv A 

A A m A A 

fv m 

A A A A A 

K ^ 

A A A A A 

fv r> 

A A m A A 

K ^ 

A A V> A m 

^- — 

A A A A V> 

K A 

^ A A A A 

A A 

A K K A A 

W A 

A K A A 

A K 

A A A A A 

A A 

A A A A m 

A ir« 

A A m A A 

A ^ 

A A m V> A 

A r> 

A A n V> A 

A C 4 

A A r> m m 

A •- 

A A m m v*« 

A O 

A A m n A 

^ •T' 

A A m A A 

in A 

A A in A A 

in N 

A A A N 

K# A 

A A A N €V 

m ir* 

A A w N A 

»r> ^ 

A A A CV A 

If# r> 

A A A A A 

k> C»i 

AAA N fw 

m - 

A A N N 

IT o 

A A ^ 

▼ 

A A A A A 




ir»ioirk^ir>^v>ir>^v>ioi 


ci^ Kf^KK •»«D«»KKK.^^^^ #ir>^^intAir>'«'«inio*«*«inr>ininir>irkininir>ir>ir»v><r»inir)r»in 
NKKKrv*« 9 diKfwK^<«<«#>«A#v>^A«^^ir>*#iO(r>‘^^«^r*inr»in(ninior»ioinioinio^inv> 


irwKKKKKKrvK^% 4 D^m^l 


Iff mmmtntntn^yminininin^intn 


© 


^«^r»ih(r>ir>ioir>^A^in^^inin^A 6 ^(or»t)ir>inir^*«A«ininioininir*in^«ioioioin«oininiOinr>ir>ioio^ioiny) 

^i»>inioir»inir»ninA 6 ir>Aoin*«^^A 6 AAior«inioir>^v>inir>ininininiO'«inioioir>ioininir>inir>ioinioininioioio 

inif>^ir>ir»in«>ir><«^inir»^'4#^w^««irkio^ink)in*^(nririir»io(oioioioirkinininir>inir>io«’kioinr»ininv>inio 

m»>A«ininir>inr>^‘«'«'#*«^^in<«<#inioioir>inii>inioininioininioiriinir>ir>inin(ninioir>ior»nininioioiov> 

'40 >if* 4 'ftt*^^* 4 r*^'^m^^^' 4 f'^'> 4 fWy¥*in¥^triyQmin¥Mntntninfninintnw>w>intnwyrt 


K^<#KKKK<»a>KrwKrwK.rwrw««^KNKKK*^nirik>ioiriii‘kiorfw>r>ioir>r*ioinirkiotf>ior>in 

KKKo«NN«tt«ftKrwKrvN.Nrw^KfwN.KK*4»ioir>ir'«ir>inioioiov>r>ioir»ir»^ir>inv>inior» 

KKKOf«KKfvNKK«N.KK<»K^NKKNrw^ir^ir«iriininir>ir>ioioinioioioir»iov)ioininin^ 

KNK 09 NKKfwoKo«N.«<iKNNrwrwrwrvA«ioir»ir>ir>ioior»;iir>ioioir)ioiotf)(Oir>inininr 

NKc§cb9c»KKKKaia»>B4&«<»NNKN.NKK*4»'4>iniriir»r»irvv>ininitiioir»irkir>irtioinioininin 

NN.o«9‘Bi>.KN.a>af^«b€b^E^<»NNKKKN.N.«i»v6ir>rfir>inin(ninr>ioinir»inioioioioir>ir>r> 

K^.a»€bOD>s«««a»a»^<^9^•^•»c»«K.rwNN<DN^.«i»•«lnr»/»l^lOlor)lnlnlOlr>v>lr>rk^r>lOlr> 

^Kfva>'X><»«'SCDa« 9 ^<^^< 9 ^^(^^ 0 (»rv« 4 iNrwKrw« 6 AirAAinir>inir>inioin^ir>inioir>inintr)inio 

^«6NcDCb<»«<B«o^9^«9k^<x<9^«^^^AK^KN4bN*«>i>^b‘>ioio<nioioioinir>inrtinin^riinio 

«^^K^.rv<ft«<»99^(^9^4^4X«<^9^9^cDK^^.KNK^«4»^lOlnlomlOlnlr>lOlOl^lr»lr>mlnr»ml^ 

^^«jfs.c»«a>^«rvKrwN.Qb'^^A4^r>.r^K^s6A«*4Atioiriinr»ioioir»io^ir»inioioin^ininio 

«^A4»KK«4^^0^c»a»KN.^oD««isa<«CDN.«AX»^4>rv^ir>ioirkv>ir»ir>inii‘>ioior»inioioir>ior>in 

^«^^K«<^9^•^a>a««rvKQb«««<^9^a>«^lOKN.^6lomlnlorflnr>lnlA«*kll')^lr>lnlOl^(Ol^ 

k*kA6<«rv•»^<^E^^a>aA«rw«b«l^Ka»«9k9^c^rwA«A«^•x>lnlrilOvlnr>lOlfllnnM'>vll^lo^lOlOlO 

^^i»^A^wcb«^a><»Qb®CD^a»ODrwKrwN«^<^<x>«DOD^^A6vbi^>lr>ln^m¥^lnll*klr>lr>l^lr>lOll*>^^lnlo 

A 6 A 6 <«r%N.a»<i«iJbKKa»cDrs.N.«<««^«a»a> 9 ^^Qurv««<«inioirfir)iorkiovi^ininir»inininioinin 

^^A*rvA^K«<]bNa»afw^<«^'^NN.9^«a9^^rcrwrv^%«M^ioioirk**»ii'»inir»r»miOir»bir»ior» 
^^^KrwrwK««o&CDrw^6^«^««•9^^<^€4^9^^Nrv»v«c)mlOlnlr>lnlnlr>lor•l^lr»lOlnlr»lOln 
«^^6«AKrwKK•&«la»K^l^^N.oD•J»a«a«dt«<^cfrK•^^lnM^lnlOl^lnlorflnlnMllOlnv>lOl^lo 
•«^KNN.N«<»^cDN <cba<i<DK*^<4#inioioinirkinioiriioir‘)inir>^ioiO(Oio 


< '40 ^40 '40 Q 0 ^ 3 ^o>^ir»inioir>ioinir>ioioin^i 


I 111 n m HI m 


%it>40>S*40'40^'40*40^'40'40t^*40^'40H0*40*40 if0^0*40'40*^CC09*O^<l0*X0<^Q^ ^ ^i^ObAiflDIOinii^iOiniOIOininiDiniOIOlO^ 

m^^^^«^A6^A^«A«^NfwKK«AKrw>^rwrvN.NttCDCD9^«««aact«v»inioinir>inioinaoir»%tfioio^tf)VY 
i^^^^^^^^^^.^^KKrsNKKrw^KNorwN9<^9^a««aiea«^ir>inioinir)inioir>ioioioioioin^^ 
lr>r>lo^^^»A^^^^^N^.rtNrvrvKrwN.^.^.KK«9^«s(D«TD«9^cD^.lr>lOlnlor»lo<nlnlnlov)r>lO(n^^ 
iTfir>i)'k^^^^^>0««<«Nrwr>.KrN.Kr^.KN>NrwfN.<»«o^« loi xa^<7»o»<«r>inioir»inv^iniOiOioinii'>inir>inEr 
«^miii^A«A«*^A6AAA6^NrwKKKtvN.N.rvrvQ»rvo»cD9»<Laa( x x9^<7^<x%ci^ioio^ioininioioioir)inioior)in 
ioio«A^<^^^^KKA6KN.fvN®a>o»N.rwK900»«€^«ac&aa9«^CDA4>5r^^ir>inioioir>ioioioinioinr>io 
r«^lr»l0^6^^^^6^rw^KN.NCbCD0^0bo^•Q»o09a>o<^««a<^9^9«QbN.ln^l0l^«^l0l0lr>l0l0l^lnv>l0l^l0 
^^tf)r)V>^«r^^«6%6rwA«fw^.N(]D«qDafnb««4D09«099^^o^aa<^9^9v9^^lOtf>lnlnlnlr»lnlr>lor>lOM>l^lOlr> 

l^>l^lnk‘>•^^•^^a>N.^>^•K<DKalQ&«oua><»•^<^9v<^(^^<^<^49^<^<^•^a>KK<^A6lOlOlOlOlnr>lnlr>r>lnlOlnr> 

«4»lOlOlr>lnA^^W^^^KKQD«»CDCb«9^9^9»9vaX9^^9^aC^(^«X(^«DOKK^IOI^lOlOr>^lr>lf'klOlOIOn 

A«lrllOlorl•l>^^««««'^^N.rwljDa>oo>oo»^<^•>9«9^«a9^a««aax<^^4ocoooA6lnln^i01rinlnlOlnl^lOll'» 

l/)lr>k'>lr>lo^«A^^«^«'«^^rv^.Qbq&qba»a»a»9^<^'Y«9v9^«a«4xaaa«^9^9««o)o^^ln^ll'»^«rlOlnb*k^lOlo 

M'ik^rkir'ir»k>iOA6*A«6A^Nr^K«aDCbcD<»9^i^<T^9^9ixaxxa^a'Xa^^<^^o)c»N«tfioio^ioiniou^^ioio 

r^.a)Qp«•^^^ 9 ^<^ 9 ^xaa^««aaa 9 ^c*^ 9 ^ 9 ^<^(^coN.A 6 l^lOll‘>lr>lr>lr»v>lOln 
ll^lnr>ll'klo^lr>k’>««A6^ifrv^rvcDalQDOk<^<^9^<^^ax<xa<Da•xab4'X9^<^^^<^<^oo»^w<«lnlnrllOlnlOlr»lO 
I^IOk>li>M^ir»k>k’»««^^^^rwNCDQDa> 9 ^«^<^«a«X«Xi&C&fiDl&<&«« 9 k 9 ^«^ 9 ^COQ»^«BNinr»ir>lO«>IOir>lO 
ioin(nrfioiniOk'k^* 6 ^« 6 ^KN.oodoDoo^ 9 ^^«a«axac&«A(DOb«^ 9 k^o^ 9 »<DKrwKiokiior>k*)r)ir»io 
lnv>lr>k>lrkl^l^tf)^A 6 ^^«^«r^cDCbcD«o« 9 k««a«««fD(sa(acblXl«aa 9 ^ 9 « 9 « 9 ^N.N.^lnlnlnl^>lov>lOln 
mir»b)k‘kv^r»inrk>A< 6 ir»^‘ 6 AAK.Kocb 9 » 9 «axa«««a(&aiBiiiiXiai«aa 9 ^a^aaQON^iniiir»k‘)¥)ininio 
iT>ioir>inioioir>^4>^^^«6'i»A«N.rwa»n[>«9^«««aaDaia>cD(Btaifiaiabttaa9^aaa9^N«ir)inr»k^r)inioin 
< 6 lnr>k‘>lrklr>r>lr>«A^ 6 ^«^^^ 4 >^rwqD<DCD<^««dDttOlfiffialalJla»alAa»a«aaa« 9 ^KlOlf*>lOlOlor)lnl^lO 
« 4 >lOlr>k>lOlOlOlr)Ai>A 6 ^ 6 ^«i>^A< 6 rwc»aba>(^a«cDC&(DaffiGoc&ak 4 AalaiX«aaa 9 « 9 ^ 9 «NlOlor»lor»k>v)k')l^ 
^ioir»ioir>ioio^^A* 4 >^^^r^A 6 Krva>«b^a«aa<(DQ«(bo«siBi&aiai««aaaa 9 »CDco« 6 «nr>ior>r»ir>ioin 
lOE«lOl^lOlOlr>^ 0 EA^lo^^^«NKrvcD€oa« 9 ^«aaocDflD(DCBa 3 cs 4 tfiDa)flDaaaa 9 ^oK^l^l^l^nv>l^lOlO 
^«k^ll'k^lr>lnlr)l 0 l^««lr»^' 6 N.^N.rw^.o 9 ^^«aaxat«c&abA(Bala«aaaaa 9 ^OK^r>r»tf>v>r»r»l 0 lr) 
ioriininioioinio«A^ri^^A6K.KN.N.tta«9E<^««a<xa(D«dDaAAaa<c«aa9«9^cDKioir»inv>iotf>ioio 
^t«k'>k>l^rklnlr>««A 6 l^^^^<«KrvK^ o»«D<^«ax 4 XaiAflD«Al&al«f&aaaa« 9 ^ 0 D^A^lo^lr»lOl^lr>in 
mior»ioioinir»r><«inin^^ 6 ^«rwNNKOD 09 » 9 »a«aicBflD(B(B(BaiA(Da>oaaaaao»^^A«^^ioin^io 
M>iDiob>irkir>ir>ir>^«<f.. « 6 «A%^^^.r^.rw^.cDo^o^a««aacBlalsakaalalflDaaaaao»^.KooK^lor>tf)ln 
ioiok)ioir>ir»ir)iOEA« 6 ir>^*«^^^KKc»QDCD^ 9 ^ 9 ^«««acD(BCDffii&c&c&«aaaa 9 ^ooo»oBQ»KKioinir»io 

v>iomio^ir)ir>io^^^^^6^^KKKCDo«9»9»f^««««AcsmoiXiflDai«aa9^9«9^9^c^9^coc»K.^^t#io 
lorllnlOlhl^vlnk)^«lnri^•^^^^K.Ka>o^cD•^<^^xaa xcD^aoitibdbSa xa<^^<^9^a>09€B0»oK^^ir> 
lOlOlO¥llOlnlnr>^l>lnA^A6«6A«<^A6K^.^.ooqD<^9^a«c^ax^X(&(saaDa4aa<^<^9«9^9^ooo»c»co^«#^#lr> 
v^ioirkii)^ »/)ii><i>A6io«6*<»A6<A^r\.r^KODo^9^a«aaaa«a«tiba;iaa9^ac>^9^9^^a>09oiQ»oK^w««^ 
v^lr>r>lnv>^lnlOlr>(nlr>^‘«^««^KK^.coo<^9»9^«a«a«aaaaaaa9•<^«^o^9^coQft9^9^^cDooK^^ 
k>r>ln¥)lr)lOlor>«tflOlr>ln^6^AA<6N.KKo»cb<^o^9^«aaxaaaaaaaxa9^9^9^c»oo^^^»9^oK^^ 
^lnlOtf)lr>lr)lr>lOl^lov>M><«A^<6^r^.K^.rwo»9^9^9^aa««<Iaaaa««aaa«^oo^«9^^9^CDK^^ 
mioinin^r>ioir>^ioininirk'«A«E6fs.rwfwa»<D9k9^a«a««i»«flDaa«a««aa9»9^9^c»o»o»9^o»«K^<« 

*-c^n^ir)^f^aD9«o^oir)^io^N.«»<^o^<Mn^v>^KC»^o*o«r»^in<«No»9^o^(Mri)^V)^Kco^o^ 


4-55 


ATSUKO COMPUTING INTERNATIONAL 
HUNTSVILLE. ALABAMA • USA 


0RK3INAL PAGC JS 
OF POOR QUALITY 


?.0 riAS: mPPLE III USEP TERfMMML$ 


aCI hAS tnsttll«d hPPI.E III T<r-<»ln»ls and int«< 4 i «t«d th^m 

into th.» rlASS HP-1 COO Compu^^ir 4* on Podie Th< fol- 

'.l*tai2« th« n»rdu«r« conT i gur *t i on oi *.«icn ttera.ir.»l t 

o -- APPLE III with 256K bv<tcs memory 
o -- mPPlE III Silcntype Printer 
o — One of the following Monitor»» 

-- OMNI Peneennic Monitor TV <4<’» column di)rpl«y> 

— JVC Color Monitor <40 column dijrpiev> 

— BmRCO Color Monitor (00 column di/plAv^ 

— High Pceolution BtU Monitor <00 column display) 

-- Novation modem or equivalent. 

ACI has developed the following necessary software to allow the 
PfPLE III terminals to utilize the MASS Analysis and Display Sof'tware 
i. 'iter actively to generate both color image displays and graphic out- 
put* I 

o -- apple III Terminal Emulation Software 
o -- MASS HP-f uOO/aPPLE III Uraphic* Interface Software 


5.1 aP^LE III TERMINAL EMULATION SOFTWARE 


Th« Ar* w.'i III Emulation Software developed by ACI has three 
maior tu.hctionsi 

1) -- Character Display Functions 

^‘ > -- Graphics/lmagc Display Functions 

5) — Communication Function. 


The 
hurdti *re 
updating 


software was written using APPLE III Pascal and supports the 
conf igurat ions described above. In addition, maintaining or 
this software requires at least one external APPLE III Disk. 


The APPLE III terminal emulation software processes the incoming 
•messages < character data) through APPLE Ill's built in jsyncrironous 
yort u.sing the RS232 driver <.RS232>, performs the handshaking with 
HP-1000 asynchronous communication driver <DVA05> which utilizes ENQ/ 
ACK protocol, and routes the messages to the console driver (.CONSOLE) 
or the graphics driver (.GRAF) depending on the incoming messages. 
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S.;i' APFLE in TERMING. SOFTKEV PEFIMTTIOW 


To ••.ontrol the mPRlE III Enulotion Software, I h*j inplenenteo 
tn* <Jr^^ o* “SOFTKEVS“ uMch provides the user 3 Aesns For selecting 
v>r :oui modes ot op«r*tion> 

o -• CoAAiinic.iit ion Speed Select 
o — Displev »1ede Select 
V • ~ Gr %phics.''l«ieae Gete Sevc/Loed 
o -- Printer On/Off. 


These SOFTKEV functions are performed wnen a user depresses first 
the APPLE Ill's spectel function kev “OPEN hPPLE" and then depresses 
one of hCI's deftnied "SOFTkEYS'*. This sotlkev is not sent to the HP- 
) dOO, thuf» It does not af feet the communication. 


The APPLE III Emulation Software treats all incommd messaoes as 
C.'i;r-,of".r f>vt ■» unltid-T it start? with an “ESC". All the ch*.r- 

»wters »re sent to tne console driver < . COHSlLE and displayed on one 

Ot the "'onitors attached. The characters which have a value less than 
3#: excc.r-t J3<CR>, 10<I.F>, and 98< BS ) are ignored and are not displayed. 

in order to support various types of display monitors, tne fol- 
lowing "SOFTKEYS" have been implemented in the Emulation Software 
<V«mon t . 2 > .* 

SOFTKEY DESCRIPTION 


4 40 column ditpls^ mode select for OMNI , Panasonic, 

and JVC monitors. 

9 80 column display mode select for BARCO monitor 

and high resolution monitors. 

C Character display mode select. 

E Erase graphics/'character display pages. 

P Toggle Silentype printer ON/OFF. 
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wjiin th4 incoming ma7jfjig4J »tart with th% “ESC" cod«, th^-Jt 
*aa«« «»** tr««tcd «« the Grapnics/Imeqc Date, and ?«nt to the 'jrapnica 
driver v.GRAf'*). The ♦ollowing function* ere included in the Eeiulaticn 
Software <Ver»ion l.2)» 

« -- Line imAding function u«ing MOxfJk full color mode 
o -- Rciet viewport 
o -- Set viewport 
o -- Turn screen off 

o -- Turn screen on < enable graphic* mode) 
o -- Set graphics mode 
o -- Set pen color 
o -- Set till ccl or 
o — Draw line to X,Y 
o -- Plot point at X,V 
o — Move pen to X,Y 
o — Clear viewport. 

To support the above functions, hCI has implemented the follow- 
ing "SOFTKEYS" 

SOFTKEY 


G 

E 

F 

S 

L 


OESCPIPTIOH 


Graphics display mode 

i^dvanca graphics display to next page 
Erase gr aphics/character display pages 
Change graphics page* automatical ly <Mnimatc> 

Save current graphics page to internal disk drive 
Load current graphics page from internal disk drive. 


The APPLE III Terminal Emulation Software processes the incoming 
messages <character data) through APPLE Ill's built in asynchronous 
port using the RS232 driver <.RS232>, performs the handshaking with 
MP-IOOO asynchronous communication driver <DVA05> which utilises ENQ/ 
mCK protocol, and routes the messages to the console driver <.COMSOLEi 
or the the graphics driver <.GRAF> depending on the incoming messages. 
Since APPLE Ill's RS232 driver only supports ENO/«CK protocol for out- 
put onlv, it IS therofore necessary to implement this protocol at the 
application software level. 


In order to support the various communication speeds, the follow- 
ing "SOFTKEY" functions arc provided* 

SOFTKEY DESCRIPTIOH 


1 

2 
3 


S600 BPS 
1200 BPS 
300 BPS 


Asynchronous 

Asynchronous 

Asynchronous 


Common i cat ion 
Communication 
Communicat ion . 
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ic id^'ant«g<to(j* to use th<i hioh>i?t pos«ibl« comnunication spcao 
since no data will D« lost with ENu/ACh' protocol, wr.cn communicating 
locality through an HP-I2797»4 8-channel MUX interface, 5o00 bPS is thus 
<r.comm«ndad . When communicating through a modairi such as the novation 
1 * modemr, 1200 ''PS is the f irct chnicc. If the data seemt drooped 
or garbled, then 3u0 BPS should be selected. Currently NmSw.'MSFC'c 
M nSS HP-loOO Computer System employees one 300 BPS modem link and one 
1200 BP3 modem link which neither use a communication protocol. 


5.3 HP-1 OOO/hPPLE 111 GRAPHICS IHTERFmCE SOFTUhRE 


mC I developed a library of HP-1 000 assembly subroutines to inter- 
face with the wPPLE Ill's primitive graphics functions. This library 
of subroutines is written so that the user can call each from FORTRAN- 
IV. fr.a following details the interface library routinest 


o — Character Display Subroutines 


HINT 

ACOM 

ACRS 

ACMD 

ACFC 

ACBC 

ACeV 


Initialize APPLE HI display pages 

On/Off APPLE III character display page 

Reset viewport 

Text mode select 

Foreground color select 

Background color select 

Clear viewport 


o 


o 


Graphics Display Subroutines 


AGRV 

AGSV 

AGON 

AGMD 

AGPH 

AGKL 

AGLM 

AGPT 

AGMV 

AGCV 


Reset viewport 
Set viewport 

On/Off APPLE III graphics display page 

Graphics mode select 

Pen color select 

Fill color select 

Draw line 

Plot point 

Move pen 

Clear viewport . 


Iffiaqe Display Subroutines 
AGDT — Draw image. 


For the user's convenience, a loader command file v' '“APPLET has 
been provided which relocates tha HP-1 OOO/’APPLE III Graphics Inter- 
face software library with the User's FORTRAN program code. 
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b.o COMCLUSIONS » PECOMMFMDmT lOHS 


In 4 unim«rM the t'K^SS Sv Jtcfflr' Sof tuere developed bv hC I currently 
provid^iT the research tcientift with the fcllcuin$ capabi I it iet ; 


? -- An extensive Data Date Management package to convert 

various experiment data into standard formats for random 
accesring by the hVE 60 Series programs ana general pur- 
pose plotting and analysis packages. 

o -- An Analysis and Display package <AVES0) to graphically 
display and analysis large volumes of conventional and 
satellite derived meteorological d^tta. 

— An interactive imaging/color graphics displty capability 
utilizing color video hardware integrated into tne MASS 
Computer System. 

o — Local and remote smart-terminal capability which provides 
color video, graphics, and character display of the four 
types of Severe Storm data. 


As a result of completing this research study. ACI recommends 
the ♦*ol lowing items for new research* 


o — Vo continue to modify the atmospheric software and data 

sets to provide for more capabilities via the integration 
of the MASS HP-1 000. Perk in-Elmer 3252. and the McIDAS- 
HAPRIS/S computer systems. 

o — To procure several APPLE III computer systems for integra- 
tion with the MASS Computer System and install within the 
individual scientist offices, thus to enhance the overall 
research environment. 

o — To ztudv the feasibility and possibility of upgrading the 
MASS HP-1000 Operating System from the RTE-IV Version to 
the new RTE-Vl Version. 

o — To study the feasibility of converting the AVE80 Series 

code from Graphics 1000 to the Graphics II sof twa» « pack- 
age. which is now the only Graphics package supported by 
HP. 
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